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Abstract 
 
The purpose of this study is to investigate the effects of net metering on customers 
engagement. Brief discussions about net metering, its purpose, its challenges and 
benefits, and the history of net metering in the United States are included within the 
thesis. The thesis illustrates the net-metering rules, regulations and policies in the United 
States, and it shows that they are applied in 43 states plus the District of Columbia. 
Nevertheless, It has clearly seen that they are not similar in all states.  
The thesis then identifies the impacts of net metering on utilities and solar power 
owners in particular. Subsequently, a solution has been proposed for net metering 
challenges, which includes a case study on residential net-metered customers. 
On the basis of the results of this research, it can be concluded that net metering 
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Chapter One: Introduction 
Net Metering: 
Net Metering is a billing mechanism that was proposed to provide required 
economic incentive for customers to utilize distributed energy resources (DERs) at retail 
level, and to further enhance private investments on the renewable energy resources. The 
net metering is able to read and record the amount of electricity that transfer from and to 
the utility’s grid, and it is typically implemented by using a single bi-directional meter or 
two meters at customer's site. Indeed, the excess generations emerge when customer's 
DERs generate more electricity than is needed, which is precious and would be 
transferred to the utility’s grid for use thereabout where it is needed [1]. For example, the 
meter will run backwards to give a credit to the customer for any excess generation that 
have been delivered to the utility’s grid by the customer’s photovoltaic solar at daylight 
hours in order to offset any using of electricity from the utility’s grid at other times such 
as night hours [2]. 
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Figure 1: Net Metering [3] 
Consequently, and over the applicable billing period, the policy of net metering is 
used to offset customers’ consumption of electricity that comes from the utility’s grid by 
using earned credits from delivering excess generation to the utility’s grid, which in turn 
would reduce customer's electricity payments. However, the customer could be paid 
rather than paying bills to the utility if the customer’s net excess generation exceeds the 
customer's consumption of the utility’s electricity.  
To clarify more, net-metered customers will receive net metering bill credits when 
they produce more electricity than their needs. As well, when they need more power than 
their production of electricity, they can lower their electricity bills by using those credits. 
Indeed, this modest billing configuration can create a serious influence on the economic 
viability of exploitation renewable energy [1]. The following figures explain how net 
metering works in a simplified manner. 
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Figure 2: If a customer consumed electricity more than the generated electricity 
 
Figure 3: If generated electricity is equal to the customer’s consumption 
 
Figure 4: If the customer generates more electricity than is needed 
A customer produced 300 kWh and consumed 400 kWh in Figure 2, so the 
customer would be charged by the utility just for 100 kWh, which is the result of 
subtracting customer’s consumption of customer’s generation. In Figure 3, a customer 
produced 300 kWh and consumed 300 kWh, so the customer would not be charged or 
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credited since the customer’s consumption is equal to the customer’s generation. In 
Figure 4, a customer produced 300 kWh and consumed 100 kWh, so the customer would 
be credited by the utility for 200 kWh, which is the result of subtracting customer’s 
consumption of customer’s generation. 
The rules and standards for how net metering will be credited and for which kind 
of renewable energy systems can obtain net metering credit are mostly set by utility 
regulators and state lawmakers [1]. In fact, most of the U.S states oblige net metering, 
however the policies of each state are different [5]. 
Purpose: 
Net metering constitutes significant economic incentives for customers who use 
DERs to produce their own electricity since it plays an important role to reduce their 
electricity bills and the success of investments in renewable energy. Net metering is 
intended primarily to offset the electricity consumption from the utility's grid in order to 
reduce customers’ bills. In addition, net metering could assist customers to take 
advantage of most of the energy produced by customers’ on-site DERs. Moreover, net 
metering would help the use of renewable energy, which in turn will be very important 
for the environment. 
DERs are small-scale energy resources that can be installed at or near to 
customers’ premises in order to provide electricity to customers' loads or to provide 
electricity to neighborhood customers by directly connecting to distribution networks. 
DERs can be considered as one of the viable solutions for reliability of supplying energy 
in power systems as well as for addressing the environmental concerns [6]. 
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History: 
Important discussions revolved around net metering over the prior years in the 
United States, which led to the establishment of a variety of laws and regulations for net 
metering in most parts of the States. Nowadays, net metering is unavailable in four states, 
and the rules and policies applicable to net metering are weak in many other states [7]. In 
2005, all public electric utilities have been required to offer net metering to their 
customers in the United States, as reviewed in this policy “Each electric utility shall make 
available upon request net metering services to any electric consumer that the electric 
utility serves” which is the Energy Policy Act of 2005 [8]. It also clarifies that 
The term `net metering service' means service to an electric consumer under 
which electric energy generated by that electric consumer from an eligible on-site 
generating facility and delivered to the local distribution facilities may be used to 
offset electric energy provided by the electric utility to the electric consumer 
during the applicable billing period. 
 
However, this policy has not been incorporated by all electric utilities in the 
United States. Net metering has created numerous of technical and economic 
apprehensions since its inception for utilities, as it is combined with a predicted 
electricity demand decline of 3% to 0.7% per year by 2035 [7]. 
Challenges and Benefits: 
Net metering has significant influences on economic viability of DERs and has 
several advantages and disadvantages at the level of customers and electric utilities. From 
the perspective of customers and solar power owners in particular, large financial burdens 
would be faced due to lower prices of electric power and also because of the high 
investment costs of the DERs systems. On the other hand, and from the perspective of the 
electric utilities, net metering may cause significant financial losses due to lack of 
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payment on the use of transmission and distribution lines, which may cause the 
compensation of these lost funds by other customers who are not net-metered, and thus 
there will be no fairness among customers. In addition, they may face technical 
difficulties in the integration of customers’ DERs with the grid. On the other hand, net 
metering may provide important benefits that should not be ignored. Net metering may 
help reducing peak load hours, which will provide both utilities and customers with a lot 
of benefits such as increased system reliability, reduce electricity prices, and reduce real 
power losses. In addition, reducing peak load time may assist utilities to postpone the 
need to do capacity upgrades on their grids. Furthermore, net metering represents a 
significant role for preserving the environment since it encourages customers to use 








Chapter Two: Review of Net Metering in the U.S. 
Net metering policies have been established in more than forty states in the U.S, 
four territories, and the District of Columbia [9]. Thereafter, many of them have 
developed their policies in order to be suitable for the expanding of distributed generation 
markets. Nowadays, almost twenty states permit net metering for specific systems to 
reach up to 1 MW or greater in capacity, and the District of Columbia as well. Net 
metering is permitted in the State of Massachusetts for specific systems to reach up to 10 
MW in capacity, and it is permitted in the State of New Mexico for individual systems to 
reach up to 80 MW in capacity [10]. In many states, there are no declared limits for 
individual systems capacity limits such as Ohio, Arizona, and New Jersey. However, the 
individual systems may be limited to a specific percentage (For example 120% of the 
customers’ load from the prior year) so that customers do not intentionally expand their 
systems in capacities. Moreover, some limits for the individual systems in capacity have 
been instituted that may differ by customer type, system type, and utility type in some 
states. In several states, carrying the net excess generation forward to customers' next 
bills at retail rate for 12-month billing cycle or indefinitely, as a form of kilowatt-hour 
credits, is available. More details about the laws and the provisions of net metering in the 
U.S. are provided in the next section. 
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Rules, Regulations & Polices for Net Metering in the U.S. 
This section provides a brief overview of net metering in forty-three states and the 
District of Columbia, along with important information on system capacity limit, 
program capacity limit, and net excess generation.  
Alaska 
The regulatory commission of Alaska (RCA) in October 2009 agreed to net 
metering regulation, and in January 2010, the lieutenant governor approved and finalized 
these rules. Consequently, all electric utilities in Alaska are required to offer net 
metering. However, utilities that generate their entire electricity from supported 
renewable energy resources and any other resources that have low environmental 
influences and approved by the RCA are exempt from offering net metering. In addition, 
independent systems with less than five million kilowatt-hours in retail sales are exempt 
too [11]. 
With a capacity of 25 Kilowatts or less, renewable energy systems are eligible to 
use net metering upon these regulations. Moreover, the aggregate capacity is limited to 
1.5% by looking to the retail sale of utilities from preceding year. In fact, utilities may 
ask to install additional equipment for metering, however, all cost that may occur by 
installing or maintaining these additional equipment will be paid by utilities [12]. 
Net excess generation is credited at non-firm power rate to customer’s next bill 
every month, so it is reconciled monthly. Furthermore, these credits do not expire and can 
be moved forward every time to the next bill. After RCA approval, utilities can charge 
customer-generators additional standby, interconnection, or other charges [11]. 
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Table 1: Capacity limits and net excess generation in Alaska 










Credited to customer's next bill at non-firm power rate and it can be 
moved forward indefinitely 
 
Arizona 
The Arizona corporation commission (ACC) does not clarify a specific limitation 
for individual systems capacity. However, system capacity should not exceed 125% on 
total connected load of the customer. For the customer if there is no load data and 
information available, the generators may be designed to be not exceeding the electric 
service drop capacity of the customer. Furthermore, the aggregate capacity limit has not 
been assigned yet by ACC. Net metering charges should be valued on a non-
discriminatory principle since it is required by ACC.  Any additional or new charges 
must be proposed and submitted to the ACC in order to get an approval [11]. 
Net excess generation by customer’s generators will be moved forward at retail 
rate to the customer’s next bill every month as a kilowatt-hour credit. Nevertheless, at the 
last monthly bill of the year, any net excess generation residual will be paid via check or 
by billing credit to the customer [12]. However, utilities are authorized to charge 
customers a small monthly fee of $0.7/kilowatt for solar installation [13]. 
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Customers who are under a time-of-use rate will receive different credits that 
depend on the time of generation electricity, whether off-peak or on-peak times. The 
monthly bills for customer are based on the amount of net off-peak and net on-peak 
kilowatts-hour; thus, net metering excess will be moved forward as an off-peak or on-
peak kilowatt-hour credits to customer’s next bill. In accordance with the ACC rules and 
policies, each utility in Arizona State are obligated to submit an annual statement for the 
previous calendar year that lists the net-metered facilities and their installed capacity 
[11].  
Table 2: Capacity limits and net excess generation in Arizona 
State of Arizona 
System Capacity 
limit 
No capacity limit specified; however, system must be sized to meet 
part or all of customer’s electric demand and should not exceed 
125% of customer’s entire connected load 
Program 
Capacity Limit 
No limit specified 
NEG 
Credited to customer's next bill at retail rate. In every year, any 




The Arkansas Public Service (PSC) has established net metering rules in April 
2001. These rules are limited to regulate investor-owned utilities as well as cooperative 
utilities. In July 2002, final policies and rules for net metering have been approved by 
PSC. In April 2007, the system capacity limit for non-residential has been increased from 
100 to 300 kilowatts, the availability of net metering has been expanded, the carryover of 
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net excess generation has been improved, and the ownership of renewable-energy credits 
has been clarified more. The rules of net metering have been improved in 2012 by PSC to 
exempt federal, local, and state government agencies from formerly required indemnity 
agreements [11]. 
The capacity of renewable energy system is limited to reach up to 25 kilowatts for 
residential and to reach up to 300 kilowatts for non-residential in order to use net 
metering. However, the aggregate capacity limit is not specified yet for all net-metered 
systems [12]. 
Net excess generation is moved forward at the utility’s retail rate to the following 
monthly bill. However, at the end of an annual billing cycle, any net excess generation 
will be granted to the utility. Renewable energy credits associated the customer’s systems 
will be owned by them. Additionally, the PSC ruled that customer could designate 
multiple meters if they are within a single utility’s service area to be offset by multiple 
systems or a single net metering system. Customers of net metering ought to give notice 
of at least 30 days to the utility. Extra meters must be assigned and be under the name of 
the customer of net metering at the time of the request. Additionally, customers of net 
metering have to designate the rank order for the supplemental meters to which net 
excess generation will be credited. The PSC controls just the cooperative and investor-
owned utilities, however, municipal utilities are not obligated to be under the PSC rules 
[11]. 
Table 3: Capacity limits and net excess generation in Arkansas 











Customers get credits for NEG at retail rate. At the end of the 
annual period, customers are allowed to carry forward up to an 




In 1996, the net metering rules has been effective in California. These rules were 
applied to all utilities except public-owned electric utilities that provide water and had 
more than 750,000 clients. Indeed, the only one utility that is under this category is Los 
Angeles Department of Water and Power (LADWP), so it is the only utility that is 
exempt. These rules have been developed several times and the most modification was in 
2013 [12]. 
The individual system capacity is limited to reach up to 1 megawatt. In case of 
one entity has more than one account and all of these accounts take electricity under a 
time-of-use tariff, transferring bill credits is permissible across more than a meter. 
Nevertheless, systems must be controlled or owned by the university or the government 
[11]. The maximum capacity for authorized renewable generation systems in this case is 
limited to reach up to 5 megawatts [14]. 
The program capacity limit is regulated to reach up to 5% of total peak demand. 
However, the aggregate capacity limit was interpreted differently by utilities. In 2012, a 
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proposed decision to define the aggregate capacity limit has been submitted by California 
Public Utilities Commission (CPUC), which describes the aggregate capacity customer 
peak demand as the total of the non-coincident peak demands of all customers. Indeed, 
this definition for the aggregate capacity limit has been approved by Legislature later on 
[11,12]. 
In 2013, electric-corporation with service connection of more than 100,000 is 
obligated to offer net metering. In addition, there is a deadline for utilities to be obligated 
to offer net metering, which is the first of July 2017. Thus, any one of these two 
conditions comes first the utility have to offer net metering to its customers [15]. In fact, 
there are three large electric corporations in California, which are San Diego Gas and 
Electric, Southern California Edison, and Pacific Gas and Electric. However, the 
legislation has assigned different net metering program limit to each of these three large 
electric corporations. The first one, which is San Diego Gas and Electric, has a net 
metering program limit of 607 megawatts of nameplate generating capacity. While, 
Southern California Edison has a net metering program limit of 2240 megawatts, and 
Pacific Gas and Electric has a net metering program limit of 2490 megawatts of 
nameplate generating capacity [11]. Net excess generation is moved to next bill of the 
customer. Nevertheless, any net excess generation that might exist at the end of the year 
or at the end of the billing cycle will be granted to the utility [12]. 
In 2009, two options have been given to the customer who has net excess 
generation remaining at the end of the monthly billing cycle. The first option is to roll 
over the remaining net excess generation from month-to-month indefinitely. While the 
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second option is that customer can obtain a financial compensation for any net excess 
generation from the utility. The compensation rate for the year in which the surplus 
energy was produced is regulated by CPUC at the average spot marker price of 12-
months for the hours between 7:00 am and 5:00 pm. On the other hand, the remaining net 
excess generation for customers under Municipal utilities can be compensated by a 
method that must be developed by the ratemaking authorities of municipal utilities 
through a public proceeding. In California, customers have the right to keep the 
ownership of renewable energy credit related to the electricity that generated or 
consumed on-site by the customer. Nevertheless, the RECs that related to the surplus of 
customer purchases will be granted to the utility without any compensation if the 
customer decides to obtain a financial payment at the end of the billing cycle for the 
remaining net excess generation [11]. 
Table 4: Capacity limits and net excess generation in California 
State of California  
System Capacity 
limit 
Generally (one MW); nevertheless, the individual system capacity 
for systems that operate under the bill credit transfer program is 
limited to reach up to 5 MW and must be operated by owned by, or 
on property under the control of a local government or university 
Program 
Capacity Limit 
5% of aggregate customer peak load 
NEG 
Credited to customer at a utility’s retail rate. At the end of the 
billing cycle, customer may choose to get payment for credit at a 
utility’s rate equal to the 12-month average spot market price for 
hours between 7 a.m. to 5 p.m. or to move forward their credits 
indefinitely. Nevertheless, Utilities have the right to keep any 
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In September 2009, the net metering rules of Colorado have been changed for 
investor-owned utilities (IOU). Indeed, the changes contain changing on the maximum 
system size for solar system of annual consumption of the site to be 120 % instead of just 
two megawatts, redefining a site for all adjacent property that the customer owned to be 
included, the annual net excess generation to be moved forward from month to month as 
a credit indefinitely by a one-time decision that can be made by customer. Actually, in 
the same year, these changes are incorporated in the final rules adopted by the Colorado 
Public Utilities Commission (PUC) [12]. 
Systems that produce electricity by renewable energy resources are allowed for 
implementing net metering in IOU’s service regions, and the system capacity is limited to 
reach up to 120% of the annual average consumption of the customer. However, 
customers’ systems that are under municipal utilities have lesser capacity limits as well as 
customers’ systems that are under cooperative utilities. Although the net metering 
customer retains the renewable electricity certificates except if purchased these 
certificates by the utility, the electricity that produced at the customer’s location can be 
implemented toward meeting the requirements of the renewable generation by the utility 
according to the standards of the renewable portfolio standards (RPS) in Colorado [11]. 
Net excess generation of customer site is used as a kilowatt-hour credit and 
moved forward to the next bill for customer. However, if customer’s generation surpasses 
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his needs in a calendar year, the utility have must compensate the customer for the 
additional electrical generation at the utility’s average hourly incremental cost for the 
previous 12 months duration. Customers of an IOU who have net metering can make the 
option of transferring their net excess generation from month to month indefinitely as a 
one-time decision before the end of the calendar year. With this option the customer will 
surrender all the kilowatts-hour credits that occur from net excess generation if the 
customer terminates service with the utility. Net excess generation of customer site is 
used as a kilowatt-hour credit and moved forward to the next bill for customer. However, 
if customer’s generation surpasses his needs in a calendar year, the utility have must 
compensate the customer for the additional electrical generation at the utility’s average 
hourly incremental cost for the previous 12 months duration. Customers of an IOU who 
have net metering can make the option of transferring their net excess generation from 
month to month indefinitely as a one-time decision before the end of the calendar year. 
With this option the customer will surrender all the kilowatts-hour credits that occur from 
net excess generation if the customer terminates service with the utility [11]. 
Utility must provide a single bi-directional meter to the customer-generator who 
does not own one free of charge. A second meter is required for system over 10 kilowatts 
in capacity in order to gauge the productions for the counting of the renewable energy 
credits. However, the customer who accepts investor-owned utilities incentive payments 
have to leave all renewable energy credits to the utility for the following twenty years. 
Municipal utilities are permitted to develop their own incentive programs as they please 
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as well as cooperative utilities; nonetheless, they are not subject to the solar-specific 
requests of the renewables portfolio standards (RPS) [11]. 
In 2010, the creation of Community Solar Gardens in the service region of the 
Investor-Owned Utilities (IOUs) has been approved with a capacity limit of up to 2 
megawatts. The utility can own the community solar gardens for-profit or nonprofit 
organization by itself as well as any other. Nevertheless, the community solar gardens 
must have 10 subscribers or more. Kilowatt-hour credits will be received by the 
subscribers on their utility bills commensurate with the size of their subscription. 
However, subscribers must be situated in the same county or municipality of the 
community solar garden. If the population of the county is less than 25,000 inhabitants, 
the subscriber of a community solar garden may subscribe in a contiguous county that is 
served by the same utility, and through the subscriber’s subscription the property being 
offset [12]. 
The customer who has numerous meters for contiguous property is allowed to 
require their generator offset the load measured by several meters, Which is the concept 
of meter aggregation. However, the utility must receive a notice for requesting a meter 
aggregation within at least 30 days by the customer. In addition, the customer should 
specify the order of applying the kilowatt-hour credits to the multiple meters, besides that 
all involved meters have to be in similar rate schedule [11].  
In March 2008, all cooperative utilities are required to offer net metering as well 
as municipal utilities that have more than 5,000 customers. The law permits that any net 
excess generation to be credited monthly at rated rate for industrial and commercial 
 
18 
systems up to 25 kilowatts in capacity and for residential systems up to 10 kilowatts. 
However, municipal and cooperative utilities are entitled to exceed these standards for a 
capacity limits. With regard to the remaining net excess generation, the utilities are 
obligated by the statute to pay for the remaining net excess generation to the customers at 
the end of the annual period. Nonetheless, the statute did not determine the rate at which 
it will be paid as well as the annual period. Indeed, this term a “rate deemed appropriate 
by the utility” is said by the law to Utilities to make a payment [11,12]. 
Table 5: Capacity limits and net excess generation in Colorado 
State of Colorado  
System Capacity 
limit 
Investor-Owned Utility (IOU) customers: 120% of their average 
consumption. 
Municipality and co-op customers: Residential customers (10 kW). 





Customers would get credits for NEG at retail rate. 
At the end of the billing cycle, customers of IOU may choose to 
move their remaining net excess generation indefinitely or to get a 
payment at average hourly incremental cost. Electric cooperatives 
and municipality utilities provide annual reconciliation at a rate 
they deem suitable. 
  
Connecticut 
United Illuminating Company (UI) and Connecticut Light and power Company 
(CL&P) are two investor-owned utilities in Connecticut, and they have to provide net 
metering to the customer who generate electricity using renewable energy resources with 
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“class I” that contain wind, solar, fuel cells, hydropower, landfill gas, ocean thermal 
power, wave, or tidal power, sustainable biomass, and technologies of low-emission 
advanced renewable energy conversion up to 2000 kilowatts or two megawatts in 
capacity. However, there is no declared limit for the program capacity in the service 
region of a utility. Net excess generation is moved forward as a Kilowatts-hour credit 
from month to month for one year. Any remaining net excess generation at the end of the 
monthly billing cycle, which is March 31 from each year, will be paid to the customer by 
the utility at the avoided cost of wholesale power [11]. 
Virtual net metering is allowed for state, agricultural, and municipal customers by 
Connecticut. Virtual net metering facilities must generate electricity of up to 3 
megawatts. The customer can own, or lease the systems; systems also can be owned by a 
third-party on a customer’s property. The system can provides the electricity 
requirements of the municipal host customer and any supplemental beneficial accounts if 
they are in the same service region of the electrical distribution company. A municipal or 
state customer is allowed to host up to 5 more accounts as well as 5 more non-state or 
non-municipal constructions if these accounts are critical facilities, which are assigned as 
police stations, hospitals, fire stations, or any other field specified by the Department of 
Energy and Environmental Protection as critical, and linked to a Microgrid. However, the 
agricultural customer is allowed to host up to 10 beneficial accounts if these accounts are 
noncommercial or municipal critical facilities, or use electricity for agricultural aims. 
Furthermore, all of the meters that owned by the customer can be aggregated by all 
virtual net metering hosts [11]. 
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The net excess generation will be moved forward to the beneficial account as 
credits for the next billing period if the host customer generates more electricity than it 
uses or consumes. However, these credits will be at retail rate against the declining 
percentage charges of transmission and distribution that are billed to the beneficial 
accounts and against the generation service component. The percentage will be as 
follows; 80% of transmission and distribution charges for the first year of commercial 
operation, 60% for the second year, and 40% for the third year [11]. The net excess 
generation credits will be moved forward from month to month for one year. At the end 
of the calendar, the electric distribution company will compensate the remaining excess 
virtual net metering credits, if any, to the municipal or state host customer. Nevertheless, 
this compensation will be above declining percentage of transmission and distribution 
charges and at the retail generation rate [12]. 
Table 6: Capacity limit and net excess generation in Connecticut 
State of Connecticut  
System Capacity 
limit 
2 MW for normal net metering, and 3 MW for virtual net metering 
Program 
Capacity Limit 
No limit specified 
NEG 
Carried over for one year. At the end of the year, which is on March 






Net metering is allowed for customer that produce electricity using wind, solar, 
fuel cells capable of being powered by renewable fuels, hydro resources, and anaerobic 
digesters. Moreover, grid-interactive electric vehicles are also allowed for net metering 
[17,18]. The system capacity limit for residential customers is 25 kilowatts, and the 
maximum capacity for farm customers is 100 kilowatts on residential rates. On the other 
hand, the system capacity limit for non-residential customers of Delmarva Power and 
Light (DP&L) is 2 megawatts, and for non-residential customers of Delaware Electric 
Co-Op Inc. (DEC) is just 500 kilowatts [12,17]. However, Statute encourages the 
municipal utilities and DEC to offer net metering with system capacity limit to up to 2 
megawatts for non-residential customers. All or part of the electricity requirements of the 
customer must be offset by systems. The administrative rules of the Delaware Public 
Service Commission (PSC) are only applied to DP&L even though the municipal utilities 
and DEC are required to offer net metering [11]. 
The net metering rules and policies was expanded to permit the net metering 
system to supply electricity up to 110% of the expected aggregate electricity consumption 
of the customer, to permit the customer to aggregate individual meters and to engage in 
net metering via subscribers to community-owned system or to aggregate customer’s 
multiple accounts. Furthermore, it was extended to include leasing and third party owned 
systems as well as for single or aggregation of multiple accounts of a customer. 
Additionally, the net metering was extended for community-owned systems to include 
fuel cells and renewable energy fuel cells [11,17]. 
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The net excess generation in a billing period is credited in kilowatts-hours for 
residential customers based on the amount per kilowatts-hour equal to the summation of 
delivery and supply service charges, and credited for non-residential customers based on 
the amount per kilowatts-hour equal to the sum of volumetric energy of supply and 
delivery service charges. The net excess generation is moved forward from month to 
month in order to offset the consumption of the customer in these monthly billing until all 
the credits are used or until the end of the monthly billing period. Indeed, these credits are 
carried over to the next monthly bill of the customer at the retail rate of the utility. The 
annual billing cycle starts at the time of interconnect the system to the utility grid, 
however, the customer has a one chance to change the beginning of this monthly period 
in order to get better utilize excess generation. Nevertheless, there is an exemption for 
certain community-owned systems such as systems with multiple subscribers. 
Subscribers as a stand-alone facility to the output of a community-owned system or those, 
which exists behind a customer meter, receive retail credit if they are placed in one 
distribution system. On the other hand, subscribers who are located on different 
distribution feeder will obtain credits at wholesale power supply rate [11]. 
Customers have two options to compensate the unused net excess generation, 
which are by requesting a payment for unused net excess generation at the end of 
monthly billing cycle or by letting these unused net excess generation to be rolled over 
from month to month indefinitely. The supplier is allowed to give a bill credit instead of a 
payment if the estimated amount of annual net excess generation is less than 25$, 
therefore, the customer should request a payment for the annual net excess generation in 
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order to ensure receiving it. Customers have the right to keep the ownership of renewable 
energy credit related to the electricity that generated or consumed by the customer 
[17,18]. 
Competitive utilities have to give customers an identical net metering services at 
nondiscriminatory rates. Moreover, competitive utilities are not allowed to request any 
stand-by fees for a net-metered customer as well as any similar charges. However, an 
exception might happen since there are some new rules that will be declared by the 
Delaware Energy Office that permit municipal utilities and DEC to apply some fees and 
charges for non-residential customers if the direct costs of the administration and 
interconnection of the net metering outweigh the public-policy and the distribution 
system benefits for the utility [11,12]. 
All of performance standards and applicable safety that founded by The Institute 
of Electrical and Electronics Engineers (IEEE), National Electrical Code (NEC), and 
Underwriters Laboratories (UL) must be applied in all of net metering systems [19,11]. 
Rules and policies of the interconnection must be developed by the competitive utilities 
by using the model rules of the Interstate Renewable Energy Council (IREC) and the top 
practices specified by the U.S. Department of Energy. Customers who are eligible for 
using net metering and meet performance standards and all applicable safety may not be 
required by the competitive utilities to purchase exaggerated liability insurance, pay or 
perform for needless tests, or install excessive controls [11,17]. 
The net metering typically is a single meter that is able to bring data of supplying 
and consuming electricity from and to the utility grid. However, other meters may be 
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installed to the net-metering customers at the expense of the competitive utilities. Indeed, 
The competitive utilities must provide the net-metering customers a bi-directional meter 
if the existing meter of the qualified customer is not able to deliver a clear data of how 
much kilowatts-hour was consumed or supplied to the utility grid. Nevertheless, the net-
metering customers have to pay some money to the utility if a large capacity meter is 
required or requested by the customers, which is the difference between the normal 
capacity meter investment and the large capacity meter investment [11]. 
The aggregate capacity is limited to 5% of aggregated customer monthly peak 
demand of the electric supplier for a specific calendar year. Therefore, the utilities are 
authorized to deny any additional net-metered system if he system surpasses the 5% of 
the aggregate customer monthly peak demand [12,17]. 
Table 7: Capacity limits and net excess generation in Delaware 
State of Delaware  
System Capacity 
limit 
All residential (25 kW). 
For Delmarva non-residential customers, the system capacity limit 
is (2 MW), and for DEC’s non-residential customers, and municipal 
utilities’ non-residential customers, the system capacity limit is 
(500 kW). 
All farm customers (100 kW). 
Program 
Capacity Limit 
Limited to: 5% of total customer peak load for each month. 
NEG 
Customers would get credits at retail rate. 
At the end of the billing cycle, customers may choose to get 
payment for any remaining net excess generation credits at the 




District of Columbia (D.C.) 
In the District of Columbia, commercial and residential customer-generators 
systems that produce electricity by renewable energy resources are eligible for net 
metering in the District of Columbia. The system capacity limit is regulated to reach up to 
one megawatt. The metering equipment of customers who are eligible for using net 
metering should be able to read the amount of electricity that flows from and to utility’s 
grid. However, the utilities are allowed to add any extra meters or necessary equipment at 
the customer’s site. However, the utilities are responsible to pay any financial benefits 
result from adding any extra meters or necessary equipment at the customers’ sites. The 
net excess generation is compensated to the customers differently based on the 
generator’s size. The net excess generation for systems up to 100 kilowatts in a capacity 
is credited at the full retail rate that comprises the components of generation, 
transmission, and distribution to the customer’s next bill. On the other hand, the net 
excess generation for systems of greater than 100 kilowatts in a capacity is credited at the 
generation rate to the customer’s next bill. The net excess generation credits can be 
moved forward from month to month indefinitely, and are expressed on the customer’s 
bill as a dollar value [11]. 
The PSC obliges utilities to provide a standard contract for the net metering that 
should be approved by it. Rules of net metering in the District of Columbia include some 
sections that address net metering for customers of competitive utilities, and the rules for 
crediting net excess generation are same previous. However, offering net metering is not 
required for competitive suppliers if they do not prefer to do so [11]. 
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Table 8: Capacity limits and net excess generation in D.C. 






No limit specified 
NEG 
Credited at a utility’s retail rate indefinitely for systems up to 100 
kW, and credited at a utility’s generation rate for larger systems 
 
Florida 
The Public Service Commission (PSC) in Florida approved the net metering and 
interconnection rules in March 2008, and set a system capacity limit of renewable energy 
systems to reach up to two megawatts. Indeed, these rules are applied only to the 
investor-owned utilities not to the municipal and cooperative utilities. However, electric 
cooperative and municipal utilities are obligated to offer net metering, but they are not 
subject to specific standards. Customers who generate electricity by wind energy, solar 
energy, ocean energy, geothermal energy, biomass energy, hydroelectric power, 
hydrogen, or waste heat are eligible for using net metering [11]. 
The net excess generation is moved forward from month to month for up to 12 
months to the customer’s next bill at the utility’s retail rate. At the end of the billing 
cycle, customers will receive a payment form the utility for any remaining net excess 
generation at the utility’s wholesale rate. Customers can sell the Renewable Energy 
Credits back to the utility since the system owner owns these RECs. With regard the 
aggregate capacity limit, it is not specified for net metering systems [12]. 
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An annual report must be submitted by utilities to the Florida PSC that shows the 
number and the size of customer-generators. Additionally, this report must indicate the 
aggregate capacity of net-metered generation, type and location of the customers’ 
renewable energy systems, the total energy payments that made to customers, and the 
amount of energy that generated from and transferred to interconnected customers. In 
June 2008, the law approved that the PSC has the authority toward the investor-owned 
utilities related to net metering and interconnection. However, individual utilities 
customers have to visit their utilities web site in order to get the appropriate form and 
more information for interconnection and net metering applications since they have 
different forms while the investor-owned utilities is regulated by PSC. By July 2009, all 
electric cooperatives and municipal utilities are required to develop a standardized net 
metering program and interconnection agreement for customer-owned renewable 
generation. Indeed, some of these utilities including Orlando Utilities Commission, JEA 
and Lakeland Electric offered net metering to their customers voluntarily before July 
2009. Nevertheless, the law does not clarify the standards or provide a clear definition for 
net metering for electric cooperative and municipal utilities. Though the Florida PSC 
does not have direct authority over electric cooperatives and municipal utilities, they are 
required to submit an annual report to PSC that shows detailing customer participation 
[11]. 
Table 9: Capacity limits and net excess generation in Florida 
State of Florida  








Customers would get credits at retail rate. 
At the end of the billing cycle, any remaining net excess generation 
will be reimbursed at the utility’s avoided-cost rate 
 
Georgia 
Offering net metering is required In Georgia towards all utilities for their 
customers. Indeed, these net-metering services can be work as a single directional or 
bidirectional depending on how systems are connected to the utility’s grid. Systems up to 
10 kilowatts in capacity are allowed for residential customer-generators, and up to 100 
kilowatts are allowed for commercial customer-generators. However, the eligible 
technologies are fuel cells, photovoltaic solar, and wind turbines. The aggregate capacity 
limit is set by the previous year to reach up to 0.2% of a utility's system peak demand on 
that year [11,12]. 
Customers will get credits on their next bill at a predetermined rate for any net 
excess generation filed with the Georgia Public Service Commission. Additionally, by 
connecting ahead of the meter customers have an option to sell all generated electricity 
from a system instead of using this generated electricity [11]. 
Table 10: Capacity limits and net excess generation in Georgia 
State of Georgia  
System Capacity 
limit 






0.2% of utility's peak load during the prior year 
NEG Credited at a predetermined rate to customer's next bill 
 
Hawaii 
In 2001, the law of net metering was enacted in Hawaii and the system capacity 
was limited to reach up to 10 kilowatts, and then it was expanded to reach up to 50 
kilowatts in 2004. Eligible technologies for net metering include biomass, solar, wind, 
and hydroelectric systems. The PUC regulates the Kauai Island Utility Cooperative 
(KIUC) and the three investor-owned utilities that are Maui Electric Company (MECO), 
Hawaii Electric Light Company (HELCO), and Hawaiian Electric Company (HECO) a 
little differently. For HECO’s customers the individual system capacity is limited to 100 
kilowatts while the aggregate capacity is limited to 15% per circuit distribution threshold 
based on per-circuit capacities for distributed generation penetration. Indeed, a 0.75% of 
the aggregate capacity limit, which is 15% peak circuit demand capacity, is allocated for 
the small commercial or residential systems that generate a maximum power of up to 10 
kilowatts. The previous rules that are applied toward HECO are applied also toward 
MECO’s and HELCO’s customers as well because both of these two utilities are 
subsidiaries of HECO. On the other hand, the individual system capacity for KIUC’s 
customers is limited to 50 kilowatts while the aggregate capacity limit is regulated to 
reach up to 1% of peak demand of KIUC. Moreover, a 50% of this aggregate capacity 
limit, which is 1% of peak demand of KIUC, will be allocated for small system that 
generate a maximum power of up to 10 kilowatts [11]. 
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The net excess generation will be credited and moved forward from month to 
month to the customer’s next bill in a kilowatts-hour form. Actually, customers are 
allowed to carry over these credit from month to month for a period of one year. After the 
end of the billing cycle period, any remaining net excess generation will be granted to the 
utility without any compensation. However, the customer can be compensated by the 
utility if a purchase agreement has been done between the utility and the customer 
[11,12]. 
Table 11: Capacity limits and net excess generation in Hawaii 
State of Hawaii  
System Capacity 
limit 
Customers under KIUC (50 kW). 
Customers under MECO, HECO, or HELCO (100 kW). 
Program 
Capacity Limit 
15% per circuit distribution threshold for distributed generation 
penetration 
NEG 
Credited at a utility’s retail rate to customer's next bill. 
At the end of the billing cycle, any remaining net excess generation 
will be granted to the utility 
 
Illinois 
The law in the Illinois State requires investor-owned utilities to offer net metering 
to their customers as well as other retail electricity supplier while the electric 
cooperatives and municipal utilities are not required to offer net metering by the law. 
Indeed, final rules for net-metering were adopted by the Illinois Commerce Commission 
(ICC) in May 2008. Eligible technologies to generate electricity in Illinois include wind 
energy, solar energy, hydropower, dedicated energy crops, fuel cells, anaerobic digestion 
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of food processing waste or livestock, and microtorbines that powered by renewable 
fuels. Indeed, other resources have been added to the eligible resources list in the years of 
2011 and 2012 such as unadulterated and untreated wood waste, agricultural residues, 
livestock manure, and landscape trimmings; however, ICC does not develop new rules 
yet [11]. 
Individual system capacity is limited to 40 kilowatts. However, the law increases 
the individual system capacity limit from 40 kilowatts to 2 megawatts in 2011/2012 but 
as mentioned the ICC does not develop new rules yet. In Illinois, all investor-owned 
utilities are obligated to offer net metering and dual metering for their customers until 
they reach 1% of peak demand from the previous year as well as other retail electricity 
supplier. In 2011, the law expanded the aggregate capacity limit from 1% to 5% of 
utility’s peak demand in the past year. Typically the net metering is accomplished by 
using a single bidirectional meter for residential customers, and by using a dual meter for 
non-residential customers. Indeed, the law requires dual metering for non-residential 
customers that have systems with a capacity of 40 kilowatts, or higher up to 2 megawatts. 
Metering equipment installation and its costs are the responsibility of the utility for 
systems up to 40 kilowatts in a capacity; however, customers are responsible to pay the 
costs of installing metering equipment if their systems are greater than 40 kilowatts but 
not greater than 2 megawatts. Actually, dual metering and net metering is not obtainable 
for systems that exceed 2 megawatts in a capacity. When individual customers served by 
one facility that generates electricity by the same renewable energy systems such as an 
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apartment building, the electricity provider may permit meter aggregation service for 
those kinds of community-owned renewable energy systems [12,20]. 
Net excess generation is moved forward as a Kilowatts-hour credit from month to 
month to the next bill for customers who have systems up to 40 kilowatts. At the end of 
the year or in other words at the end of the billing cycle for one year, any remaining net 
excess generation credits will expire without any compensation for the customers. 
However, customers can choose the end of their annual billing period with the last day of 
their April billing period or with the last day of their October billing period. Utility will 
calculate any monthly consumption for customers who take service under time-of-use 
(TOU) tariffs on the basis of tariff or the terms of the contract if the customer is not a net-
metering customer. Therefore, net-metering customers who take service under a TOU 
tariff will get kilowatts-hour credits depending on the time of producing electricity to the 
utility’s grid. The electricity provider may assess other charges on customers that can be 
compensated by the net excess generation credits. Additionally, all dual-metering or net-
metering customers hold title to all greenhouse-gas credits and ownership to all 
renewable energy credits that is related with customer generation [11,21]. 
Table 12: Capacity limits and net excess generation in Illinois 
State of Illinois  
System Capacity 
limit 
Limited to (40 kW). 
Program 
Capacity Limit 
In the prior year: 1% of peak load of a utility. 
NEG 
Customers would get credits at retail rate for their NEG. 
At the end of the billing cycle, any remaining net excess generation 
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will be granted to the utility. 
 
Indiana 
In September 2004, the Indiana Utility Regulatory Commission (IURC) approved 
net metering rules that oblige all investor-owned utilities (IOUs) to provide net metering 
to their customers if the customers request net metering. 
In Indiana, the individual system capacity is limited to 1 megawatt while the 
aggregate capacity is limited to 1% of utility’s peak demand of the most recent summer. 
The rules in Indiana State require that a 40% of net metering capacity should be reserved 
for residential customers by the utility. An agreement for interconnection should be done 
between the customer and the utility prior interconnecting the facility to the utility’s grid, 
and the Indiana's standards for interconnection should be complied for net-metering 
systems. Actually, the net-metering customers can use dual-meter for their systems as 
well as single meter. Customers may not be charged any fees for requesting net metering, 
or for an initial inspection for net-metering facility by utilities, as well as they may not be 
charged any other fees for installing an additional meters for single-phase configurations 
by the utility [11,22]. 
The net excess generation will be credited and moved forward from month to 
month to the customer’s next bill in a kilowatts-hour form. Indeed, the rules do not 
specify the expiration date for these credits. However, if a utility’s customer requests to 
cease net metering, the remaining net excess generation credits that are unused credits 
will be granted to the utility without any compensation. In fact, the consumer-complaint 
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rules of IURC can fix any disagreements that might happen between customers and 
utilities [11,12]. 
Historically, three investor-owned utilities in Indiana, which are PSI Energy, 
Southern Indiana Gas and Electric Company (SIGECO), and Indianapolis Power & Light 
Company (IPL), presented net-metering service willingly to their customers before it 
becomes mandatory by IURC. Actually, IOUs can expand the individual capacity limits 
voluntarily as what happened in spring 2010 when Indianapolis Power & Light Company 
(IPL) expanded the individual capacity limits for its customers from 10 kilowatts to 50 
kilowatts [11]. 
Table 13: Capacity limits and net excess generation in Indiana 






1% of utility's most recent peak summer demand 
NEG 
Credited at a utility’s retail rate to customer's next bill, and can be 
moved forward indefinitely 
 
Iowa 
In Iowa State, the Iowa Utilities Board (IUB) does not have a clear authorization 
to obligate net metering by the statutes of Iowa. However, IUB has an implied authority 
to impose net metering through the board's enforcement of Iowa and Public Utility 
Regulatory Policies Act (PURPA), which urges the use of renewable energy resources to 
generate the electricity. In July 1984, IUB adopted the net metering sub-rule in Iowa 
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State that allow all customer classes of Interstate Power and Light (IPL) and 
MidAmerican Energy who produce electricity by using alternate energy production 
facilities (AEPs) to implement net metering [11]. 
In IUB’s sub-rule for net metering there is no clear limits for both of individual 
system capacity and aggregate capacity. Nevertheless, IPL and MidAmerican Energy are 
allowed to limit the individual system capacity to their customers to 500 kilowatts by 
separate rule waivers. The net metering sub-rule of Iowa requires all utilities to pay for 
any net excess generation to customers who generate their electricity by using renewable 
energy resources at the utility’s wholesale rate. However, subsequent rule waivers permit 
customers of IPL and MidAmerican Energy to get an option of using their net excess 
generation as kilowatts-hour credits in the coming months. Actually, the offset of the net 
metering kilowatts-hour can give credits at the customer’s retail rate [11,12]. 
Table 14: Capacity limits and net excess generation in Iowa 






No limit specified 
NEG 
Credited at a utility’s retail rate to customer's next bill, and can be 
moved forward indefinitely 
 
Kansas 
In May 2009, Kansas approved the using of net metering for investor-owned 
utilities customers, who generate their electricity by using wind, solar, methane, hydro 
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resources or biomass. Moreover, the net metering applies to fuel cells that utilize 
hydrogen, and this hydrogen should be created by an allowable renewable technology. 
The individual capacity limit is regulated to reach up to 25 kilowatts for residential 
customers, and up to 200 kilowatts for non-residential customers. Nevertheless, the 
individual capacity limit for Cloud County and Dodge City community colleges is 
regulated to reach up to 1.5 megawatts. Whereas, the aggregate capacity limit is regulated 
reach up to 1% of the utility’s peak demand from the prior year [11,12]. On the other 
hand, the municipal electric providers and the electric cooperatives are not mandated by 
statute to offer net metering. However, some of these utilities offer net metering to their 
customers Voluntarily; therefore, customers who are under these utilities may contact 
them in order to get the details of their offering [23]. 
The net excess generation is moved forward to the customer’s next bill monthly 
as credits at the retail rate [12]. However, at the end of the year any remaining net excess 
generation credits that might exist in the customer’s account will be granted to the utility 
without any compensation. Therefore, the customers will not get paid for any remaining 
net excess generation credits [23]. 
Historically and in July 2010, the Kansas Corporation Commission affirmed the 
rules of using net metering. Indeed, these rules include more protection for utilities if 
problems occurred on the utility’s grid because of installing these net-metering systems 
for customers. Installing a bi-directional meter for net-metered customers are required by 
utilities without any costs to the customer. Additionally, the utilities are banned from 
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imposing any extra capacity charges, interconnection charges, standby charges or 
additional charges if a customer did not engage in net metering [11]. 
Table 15: Capacity limits and net excess generation in Kansas 
State of Kansas  
System Capacity 
limit 




1% of utility’s retail peak load during the prior year 
NEG 
Credited at a utility’s retail rate to customer's next bill 
At the end of the calendar year, any remaining net excess 
generation will be granted to the utility 
 
Kentucky 
In Kentucky, offering net metering is required by utilities for customers who 
generate electricity using wind, photovoltaic solar panels, biomass, hydroelectric, or 
biogas systems; however, the individual system capacity is limited to reach up to 30 
kilowatts. Customers who are under electric cooperatives and IOU are permitted to be 
net-metered; nevertheless, Tennessee Valley Authority (TVA) utilities are exempted from 
offering net metering to their customers. Using a single bi-directional meter is required in 
Kentucky for net metering. Installing additional meters or distribution upgrades in order 
to observer the electricity flow will be at the customer’s outlay. Net excess generation 
will be credited to the customer’s next bill at the utility’s retail rate and moved forward 
from month to month indefinitely. Additionally, can maintain the possession of 
Renewable Energy Credits by the customer [11]. 
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The aggregate capacity limit is regulated to reach up to 1% of the utility’s peak 
demand from the prior year; however, when this limit is reached, the Kentucky Public 
Service Commission may reduce the requirements of offering net metering by the utility. 
On the other hand, accordance to the deal of the time-of-use (TOU), customer who takes 
TOU service will get kilowatts-hour credits depending on the time of producing 
electricity to the utility’s grid [12]. 
Criterion of interconnection of net-metering systems is regulated by the PSC 
rules; however, interconnection apparatuses must meet all criterion of power quality and 
appropriate safety that have been set by the Institute of Electrical and Electronics 
Engineers (IEEE), Underwriters Laboratories (UL), and the National Electrical Code 
(NEC) [19,11]. 
Table 16: Capacity limits and net excess generation in Kentucky 
State of Kentucky  
System Capacity 
limit 
Limited to (30 KW). 
Program 
Capacity Limit 
During the prior year, 1% of a single-hour peak demand of a utility. 
NEG 
Customers would get credits at retail rate. 
It can be moved indefinitely. 
 
Louisiana 
Net metering should be offered by all utilities in Louisiana to their customers. 
Indeed, the net metering is available for a customer, who generates electricity by using 
wind, solar, biomass, geothermal, or hydropower resources. In addition, the net metering 
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is available for customers who use fuel cells that generate whole its electricity by 
renewable resources as well as microturbines [11,12]. 
Individual system capacity is limited to reach up to 300 kilowatts for agricultural 
and commercial customers, and to reach up to 25 kilowatts for residential customers [24]. 
Current standards of net-metering systems were adopted in July 2011 by the PSC; 
however, and then the PSC will define suitable pricing for systems that exceed 300 
kilowatts on the basis of each individual case. The aggregate capacity is limited to reach 
up to 0.5% of a utility’s retail peak demand [12]. 
In Louisiana, utilities are obliged to provide a meter that is able to read the 
amount of electricity that flowing on both sides “from and to the utility’s grid” to 
customers. However, the utilities are responsible for the costs that related to the price of 
the meter itself. On the other hand, customers must pay the costs that related to the 
installation of the meter at their sites as well as interconnection costs. If customer-
generators produce electricity more than their needs and transfer it to the utility’s grid, 
the customer will get net excess generation credits that will be moved from month to 
month to the customer’s next bill indefinitely. Moreover, customers will be paid at the 
utility’s avoided-cost rate for any remaining net excess generation credits when they 
request to stop the service. Utilities must file a report with PSC that lists each net-
metering system and its capacity by the end of every year. The PSC did not mention 




Table 17: Capacity limits and net excess generation in Louisiana 
State of Louisiana  
System Capacity 
limit 






Credited at a utility’s retail rate to customer's next bill, and can be 
moved forward indefinitely 
 
Maine 
In Maine, all electric utilities are required to offer net metering to their customers. 
However, only investor-owned utilities are obliged to offer net metering for shared 
ownership customers, which are group of customers that would like to invest in an 
eligible system. Actually, the costs and responsibilities in shared ownership customers 
are divided between them but the customers must elect one contact person to be a link 
between owners and utility. Moreover, each shared ownership system are include as 
many as 10 meters only [11]. 
Though all utilities are required to offer net metering to their customers, the 
system capacity limit for individual system in the investor-owned utilities and consumer-
owned utilities is different. The system capacity limit for the systems under investor-
owned utilities is regulated to reach up to 660 kilowatts while the system capacity limit 
for the systems under consumer-owned utilities is regulated to reach up to 100 kilowatts. 
However, the consumer-owned utilities are permitted to offer net metering for their 
customers with system capacity up to 660 kilowatts. On the other hand, the aggregate 
 
41 
capacity limit has not been addressed in Maine. Nevertheless, if the aggregate capacity 
reaches 1% of utility’s peak load, the utility must inform the Maine Public Utilities 
Commission (PUC). The net excess generation will be credited and moved forward from 
month to month to the customer’s next bill at the utility’ retail rate from the prior year. 
Indeed, customers are permitted to carry over these credit from month to month for a 
period of one year. After the end of the billing cycle period, any remaining net excess 
generation will be granted to the utility without any compensation. In order to improve 
reading data related to the flow of electricity on both side that are from the utility’s grid 
or to the utility’s grid, the utilities are allowed to install extra meters for customer-
generators but at their own expense [11,12]. 
Table 18: Capacity limits and net excess generation in Maine 
State of Maine  
System Capacity 
limit 
660 kW for customers of investor-owned utilities, and 100 kW for 
customers of municipal utilities and electric cooperatives 
Program 
Capacity Limit 
No limit specified 
NEG 
Credited at a utility’s retail rate to customer's next bill. 
At the end of the billing cycle, any remaining net excess generation 
will be granted to the utility 
 
Maryland 
In the State of Maryland, begun to use the net metering in 1997 [11]. Net 
metering should be offered in Maryland by all utilities, such as IOUs, to their customers. 
Government entities, schools, residents, or businesses systems that produce electrical 
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energy using wind, solar, hydroelectric, fuel cells, biomass, and micro combined heat and 
power (CHP) resources are qualified to use net metering [12]. 
The individual systems is limited to 2 megawatts in a capacity; however, only 
systems that generate electricity using micro-CHP resources are limited to reach just up 
to 30 kilowatts in a capacity. Moreover, systems are also limited in size to meet 200% of 
baseline customer electricity usage. Whereas the aggregate capacity is limited to reach up 
to 1500 megawatts, which is equal to approximately 8% of peak demand. The net excess 
generation will be credited and moved forward from month to month to the customer’s 
next bill in a kilowatts-hour form. Moreover, at the end of the billing cycle each year, 
which ending in April, customers will be paid for any remaining net excess generation 
credits at wholesale rate by the utility [12]. 
In Maryland, customers have the right to keep the ownership of renewable energy 
credits related to the electricity generation by the systems. With regard to rules that 
related to meter aggregation, municipal governments and non-profit organization are 
allowed to meter aggregation, as well as customers who intend to use electricity for 
agricultural purpose are also allowed to meter aggregation. Utilities are obliged to 
provide a meter that is able to read the amount of electricity that flowing on both sides 
“from and to the utility’s grid” to customers. Customers who satisfy all performance and 
safety requirements that are set by the Institute of Electrical and Electronics Engineers 
(IEEE), National Electrical Code (NEC), and Underwriters Laboratories (UL) in their 
systems may not be obliged to install extra controls, to purchase extra liability insurance, 
or to pay for additional test by utilities [19,11]. 
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Table 19: Capacity limits and net excess generation in Maryland 
State of Maryland  
System Capacity 
limit 
Generally limited to 2 MW, and for micro-CHP is limited to 30 
kW. Moreover, systems are also limited in size to meet 200% of 
baseline customer electricity usage 
Program 
Capacity Limit 
1,500 MW, which is almost equal to 8% of peak demand 
NEG 
Credited at a utility’s retail rate to customer's next bill, and 
reconciled annually at the commodity energy supply rate 
  
Massachusetts 
Investor-owned utilities are obligated to offer net metering in Massachusetts. 
Whereas, in the State of Massachusetts does not has electric cooperatives but has 
municipal utilities that are not required to offer net metering to their customers. Three 
net-metering classes are in Massachusetts that categorize net-metering facilities. First 
class “Class I” include net-metering systems with a capacity up to 60 kilowatts. Second 
class “Class II” includes net-metering systems with a capacity that is greater than 60 
kilowatts but equal or less than 1 megawatts. Third class “Class III” includes net-
metering systems with a capacity that is greater than 1 megawatts but equal or less than 2 
megawatts. Neighborhood net metering is permissible for all net-metering classes in 
Massachusetts for a group of residential customers that is equal to 10 or more in a single 
neighborhood but should be served by a same utility. The aggregate capacity is limited to 
reach up to 3% of utility’s peak load for these non-governmental facilities. Net-metered 
systems for any governmental entity or municipality entity must be under class II or III, 
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and owned by them or used all of the facility’s output. In this case, which are net-
metering systems for governmental entity or municipality entity, the individual system 
capacity is limited to reach up to 10 megawatts while the aggregate capacity is limited to 
reach up to 3% of utility’s peak load [11,12]. 
In Massachusetts, the compensation of the net excess generation is variety, 
depending on customer type and on which type of net-metering classes. However, based 
on the amount of excess energy that generated would be calculated credits, and the net 
excess generation can be converted into cash in all situations. The net excess generation 
credits can be moved forward from month to month to customer’s next bill indefinitely. 
In addition, the net excess generation credits are transferable between customers if the 
customers within the zone load of ISO-NE and in the same service area. Nevertheless, 
Class III systems may receive a payment instead of credits by utilities since the utilities 
may choose that. Specified neighborhood customers will be given credits if a facility of 
neighborhood has net excess generation credits at the end of a billing cycle. Net-metered 
customers have the right to keep the ownership of renewable energy credits related to 
their net-metered facilities [11]. 
Table 20: Capacity and net excess generation in Massachusetts 
State of Massachusetts  
System Capacity 
limit 
For net metering by a municipality or other governmental entity (10 
MW). 
Systems under Class III (Two MW). 
Class II (One MW). 





3% of utility's peak load. 
NEG Varies by customer class and system type. 
 
Michigan 
The Michigan Public Service Commission (PSC) was required to offer net 
metering in October 2008. The net metering law is applied just toward rural electric 
cooperatives, investor-owned utilities, and alternative electric suppliers. However, the 
Michigan PSC does not regulate municipal utilities. Net metering is available for systems 
that generate its electricity using wind, solar, geothermal, landfill gas, biomass, moving 
water, anaerobic digester gas, and municipal solid waste. Utilities are obliged to provide 
electric services for customers who use net metering exactly same as electric services for 
customers who do not use net metering at nondiscriminatory rates [12]. 
In Michigan, the individual system capacity is limited to reach up to 150 
kilowatts. However, two different categories exist in order to compensate customers’ net 
excess generation. First category is named true net metering and it is for customer 
generators up to 20 kilowatts, which will receive credits that moved forward to the 
customer’s next bill from month to month indefinitely at utilities’ retail rate. Whereas, the 
second category is named modified net metering and it is for customer generators 
between 20 and 150 kilowatts, which will receive credits that moved forward to the 
customer’s next bill from month to month indefinitely at power supply component of 
retail rate. The aggregate capacity is limited to reach up to 0.75% of utility’s peak 
demand from the prior year. Customers who are under time-of-use will get net excess 
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generation credits depending on the time of producing electricity to the utility’s grid. 
Customers can keep the ownership of renewable energy credits related with the electricity 
generated by the systems [11].  
Table 21: Capacity limits and net excess generation in Michigan 






0.75% of utility's peak demand during the prior year 
NEG 
For systems 20 kW or less, it will be credited to customer's next bill 
at a utility’s retail rate. 
Nevertheless, customer obtains credits for NEG at retail rate’s 
power supply component if customer's system is larger than 20 kW. 
Credits can be moved forward indefinitely. 
  
Minnesota 
In 1983, net metering has been approved in the State of Minnesota toward all 
utilities, which include electric cooperatives, municipal utilities, and investor-owned 
utilities. The individual system is limited to not exceed 40 kilowatts in a capacity while 
the aggregate capacity limit is not specified in Minnesota [11]. Customers will be 
compensated for net excess generation at utility’s retail rate. However, the compensations 
are possible to be as an actual payment for net excess generation or as credits to the 
customer’s next bill [12].   
Indeed, the previous summary illustrates the current net-metering rules in 
Minnesota. However, further changes happened towards rules and policies for net 
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metering in May 2013, but will not be effective unless the rules are implemented at the 
Public Utilities Commission [11]. 
Table 22: Capacity limits and net excess generation in Minnesota 
State of Minnesota  
System Capacity 
limit 
Less than 40 kW 
Program 
Capacity Limit 
No limit specified 
NEG 
Reconciled monthly; customer may choose to receive payment or 
credits on next bill at the utility’s retail rate 
 
Missouri 
In Missouri, all utilities are obliged to offer net metering to customers since 2007. 
Nevertheless, certain utilities were required to offer dual metering to their customers 
before legislation that enacted in June 2007. The individual system capacity is limited to 
reach just up to 100 kilowatts for systems that produce electricity using photovoltaics, 
solar-thermal, wind, fuel cells using hydrogen, hydroelectric energy, and other renewable 
energy sources that are approved by the Missouri Department of Natural Resources 
[11,12]. 
In Missouri, net-metering systems must be existed at customer’s site that is 
owned, operated, controlled, or leased by the customer. Additionally, systems must offset 
all or part of customer’s requirements foremost. Aggregate capacity limit is regulated to 
reach up to 5% of utility’s single-hour peak demand through the prior year. In case of a 
meter at customer’s site is not able to read the amount of electricity that flows from and 
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to utility’s grid, the utility may add an additional meter or meters in order to measure the 
amount of electricity that is generated or consumed and the customer is responsible to 
pay any cost related to install these additional meters. In addition, the customer must pay 
costs for installing additional distribution equipment if needed to adjust the customer’s 
facility [11]. 
Net excess generation is credited and moved forward from month to month at the 
utility’ avoided-cost rate. Nevertheless, at the end of the billing cycle, credits would 
expire, and the customer would not get any compensation for those remaining credits 
[12]. In Missouri, an annual report must be submitted by each utility that explains the 
status of its program [11]. 
Table 23: Capacity limits and net excess generation in Missouri 
State of Missouri  
System Capacity 
limit 
Limited to (100 kW). 
Program 
Capacity Limit 
During the past year: 5% of a single-hour peak demand of a utility. 
NEG 
Customers would get credits at retail rate. 
Credits granted to the utility after 12 months without compensation 
 
Montana 
In July 1999, net metering law was enacted toward all investor-owned utilities in 
Montana. The individual system capacity is limited to reach up to 50 kilowatts for 
systems that produce electricity using hydropower, wind, or solar while the aggregate 
capacity limit is not specified. Customers are not obliged to satisfy standards other than 
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standards set by IEEE, National Electric Code, UL, and National Electrical Safety Code 
[19,11]. 
Customers will receive credits for net excess generation that will be moved 
forward to customer’s next bill at utility’s retail rate. The customer has the choice for 
choosing the beginning of net metering period; however, the choices include just the 
beginning of four months, which are January, April, July, or October. At the end of the 
net metering period any remaining net excess generation will be granted to the utility 
without any compensation for the customer [11]. 
Table 24: Capacity limits and net excess generation in Montana 






No limit specified 
NEG 
Credited to customer's next bill at a utility’s retail rate. At the end 
of the billing period, and remaining net excess generation will be 
granted to utility 
 
Nebraska 
In Nebraska, all utilities are required to offer net metering to their customers. The 
individual system capacity is limited to reach up to 25 kilowatts for systems that produce 
electricity using hydropower, wind, solar, geothermal, biomass, or methane. Whereas the 




Customers will receive credits for net excess generation that will be moved 
forward to customer’s next bill at utility’s avoided cost rate. At the end of the 12-month 
period, customers will be paid for any remaining net excess generation credits at avoided-
cost rate. Customers have the right to keep renewable energy credits related to their 
generated electricity [11,12]. 
Table 25: Capacity limits and net excess generation in Nebraska 






1% of utility's average monthly peak load 
NEG 
Credited to customer's next bill at a utility’s avoided-cost rate. At 
the end of the billing period, any remaining net excess generation 
will be reconciled at avoided-cost rate 
 
Nevada 
In 1997, net-metering law was enacted toward all investor-owned utilities in 
Nevada. The individual system capacity is limited to reach up to 1 megawatt or 100% of 
customer’s annual needs of electricity for systems that produce electricity using wind, 
solar, biomass, hydropower, and geothermal. Indeed, systems must offset all or part of 
customer’s needs of electricity. Whereas, the aggregate capacity is limited to reach up to 
3% of peak capacity of all investor-owned utilities that operate in Nevada [12]. 
Utilities are obligated to provide customer-generators a meter that is able to read 
the amount of electricity that flows from and to the utility’s grid if the net-metered 
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systems do not exceed 25 kilowatts. On the other hand, utilities may obligate customer-
generators to install a meter that is able to read the amount of electricity that flows from 
and to the utility’s grid at their own expense if the net-metered systems exceed 25 
kilowatts. Additionally, the utilities may oblige customers who have systems greater that 
25 kilowatts in a capacity to pay any costs that related to making their systems 
compatible with the utilities’ grids except standby charges. Net excess generation will be 
credited to the customer’s next bill at the utility’s retail rate and moved forward from 
month to month indefinitely. Net-metered customers who are under a time-of-use (TOU) 
plan will get credits depending on the time in which the electricity has been generated to 
the utility’s grid. However, the credits may be changed after starting a new billing period 
if the new billing period has a different TOU schedule. Meter Aggregation is allowed in 
some cases in Nevada [11]. 
Table 26: Capacity limits and net excess generation in Nevada 
State of Nevada  
System Capacity 
limit 




Statewide cap of 3% of total peak capacity of all utilities in the state 
NEG 
Credited to customer's next bill at a utility’s retail rate and can be 
moved forward indefinitely 
 
New Hampshire 
In New Hampshire, offering net metering is required toward all utilities for their 
customers. The individual system is limited to reach up to 1 megawatt in a capacity for 
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systems that produce electricity using wind, solar, biomass, landfill gas, wave, tidal, 
hydro, biodiesel, bio-oil, or geothermal. The aggregate capacity is limited to reach up to 
50 megawatts [12]. 
Net excess generation is credited as a kilowatts-hour to the customer’s next bill 
and moved forward from indefinitely. At the end of the billing cycle, customers have the 
choice to get a payment for any remaining net excess generation credits at the avoided-
cost rate of the utility. Customers have the right to keep the ownership of renewable 
energy credits related to generation but the utility may claim the renewable energy credits 
related to the net excess generation bought by the utility itself at the end of the billing 
cycle. A single meter that is able to read the amount of electricity that flows from and to 
utility’s grid is used for net-metered systems up to 100 kilowatts while a bidirectional 
meter is used to read the amount of electricity flowing from and to utility’s grid for 
systems greater than 100 kilowatts. However, utilities are allowed to add an additional 
meter at customer’s site but it will be at their own expense. Virtual net metering is 
allowed in New Hampshire [11]. 









Credited to customer's next bill and moved forward indefinitely. 
At the end of the billing cycle, customers are allowed to opt getting 





In New Jersey, energy suppliers and investor-owned utilities must offer net 
metering to their customers. Customers who produce electricity using wind, solar, tidal, 
wave, fuel cells, landfill gas, geothermal, or biomass resources are allowed to use net 
metering. There is no limit for individual systems in a capacity; however, it might be 
limited to just cover customer’s on-site annual requirements for electricity. In addition, 
there is no limit for aggregate capacity in New Jersey, though the Board of Public Utility 
(BPU) is authorized to permit utilities to stop offering net metering to their customers if 
the total net-metering enrollment reaches 2.5% of peak demand [11]. 
Customers can get credits at retail rate for the net excess generation, and these 
credits will be moved forward monthly to customer’s next bill. At the end of the year, the 
customer will be paid for any remaining net excess generation credits at avoided-cost rate 
by the utility. In addition, customers have the right to choose at which month the 
annualized period will get started [12].    
Customers are allowed to keep the ownership of all renewable energy credits 
related to the electricity generation by the systems. Utilities are obligated to submit two 
reports/year that illustrate net metering enrolment to BPU [11].  
Table 28: Capacity limits and net excess generation in New Jersey 
State of New Jersey  
System Capacity 
limit 
It is not specified but limited to just cover customer’s on-site annual 
requirements of electricity 





Credited to customer's next bill at retail rate. At the end of the year, 
customers will be paid for any remaining net excess generation 
 
New Mexico 
In New Mexico, electric cooperatives and investor-owned utilities must offer net 
metering to their customers, and customers who are under time-of-use tariff are allowed 
to net-metered customers. The individual systems are limited to reach up to 80 megawatts 
in a capacity while the aggregate capacity limit is not specified in New Mexico [11]. 
Net excess generation can be credited to customer’s next bill at avoided-cost rate 
if the amount of the net excess generation is estimated to be less than 50$. However, the 
customer can be paid the following month for the net excess generation at avoided-cost 
rate if the amount of the net excess generation is estimated to be equal or more than 50$. 
On the other side, customers do not have the right to keep the ownership of renewable 
energy credits related to the electricity generation by the systems [11,12]. 
Table 29: Capacity limits and net excess generation in New Mexico 






No limit specified 
NEG 






In New York, all investor-owned utilities must offer net metering to their 
customers. Individual systems are limited differently in a capacity depending on the 
generation source. The individual systems that generate electricity using solar energy are 
limited to reach up to 25 kilowatts for residential and 2 megawatts for non-residential 
customers. Systems that generate electricity using wind energy are limited to reach up to 
25 kilowatts for residential, 2 megawatts for non-residential customers, and 500 kilowatts 
for farm-based. Systems that produce electricity by using fuel cells are limited to reach 
up to 10 kilowatts for residential, 1.5 megawatts for non-residential customers. Systems 
that produce electricity by using micro-hydroelectric is limited exactly same as systems 
that generate electricity using solar energy, 25 kilowatts for residential and 2 megawatts 
for non-residential customers. Farm-based customers are the only one that can use 
biomass to generate electricity and their systems are limited to reach up to just 1 
megawatt in capacity; on the other hand, residential customers are the only one who can 
use micro-CHP to generate electricity and their systems are limited to reach up to 10 
kilowatts in capacity. Aggregate system capacity is limited to reach up to 3.0% of a 
utility’s 2005 electric demand. However, the only systems that are limited differently in 
aggregate capacity are wind systems and their aggregate capacity limit is regulated to 
reach up to 0.3% of a utility’s 2005 electric demand [11,12]. 
In general, net excess generation is credited monthly for most systems types at 
utility’s retail rate. Nevertheless, net excess generation for systems that produce 
electricity using fuel cells and micro-CHP are credited at avoided-cost rate. In addition, at 
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the end of the billing period, some customers will be paid for any remaining net excess 
generation credits at avoided-cost rate by the utility such as farm-based customers who 
use biogas and wind for their systems and residential customers who use wind and PV for 
their systems as well. However, residential customers who use fuel cell and micro-CHP 
for their systems are not allowed to monetize any remaining net excess generation at the 
end of the billing period but they are allowed to move their remaining net excess 
generation forward to the next year indefinitely, as well as for non-residential solar and 
wind systems. The net-metering law in New York does not clarify the compensation way 
for customers who have systems that produce electricity using micro-hydroelectric but 
they can move their remaining net excess generation indefinitely as well. In New York, 
the ownership of renewable energy credits related to the electricity generation by the 
systems is not addressed yet as well as other environmental attributes [11]. 
Table 30: Capacity limits and net excess generation in New York 
State of New York  
System Capacity 
limit 
Solar, wind, and micro-hydroelectric: Non-residential customers 
(Two MW). Residential (25 kW). 
Micro-CHP: Residential (Ten kW). 
Fuel Cells: Residential (Ten kW). Non-residential (1.5 MW). 
Farm-based can use: Biogas (One MW). Wind (500 kW). 
Program 
Capacity Limit 
In general, 3% of 2005 demand of a utility. 
However, just 0.3% of 2005 demand for wind. 
NEG 
In general, customers would get credits at retail rate. 
Nevertheless, fuel cells and micro-CHP systems: at avoided-cost. 
At the end of the billing cycle: 
1- Credits moved forward indefinitely for residential (Fuel cells - 
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micro-CHP), micro-hydro systems, and non-residential (Solar-
Wind). 
2- reconciled at avoided-cost for farm-based (Biogas), and 
residential (Wind - PV). 
 
North Carolina 
In North Carolina, the three investor-owned utilities, which are Dominion North 
Carolina Power, Progress Energy, and Duke Energy, are required to offer net metering to 
their customers by the North Carolina Utilities Commission (NCUC) [11]. 
The individual systems are limited to reach up to one megawatt in a capacity for 
systems that produce electricity using wind, solar, biomass, ocean, hydropower, wave 
energy, hydrogen, or combined heat and power that utilizes waste heat while the 
aggregate capacity limit is not specified yet [12]. 
Customers can choose to be under time-of-use tariff; however, if the customer 
selects to be in any rate schedule rather than time-of-use tariff, the utility have the right to 
keep all renewable energy credits related to the electricity generation by the system 
without any compensation for the customer. Customers will obtain credits at utility’s 
retail rate for net excess generation that will be moved forward monthly to customer’s 
next bill. At the inception of each summer billing season, any remaining net excess 
generation will be granted to the utility without any compensation. On the other hand, 
customers who are under time-of-use tariff can be compensated differently; they will be 
compensated depending on the time of the delivery of electricity to the utility’s grid. 
Therefore, on-peak consumption can be offset by on-peak generation, and off-peak 
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consumption can be offset by off-peak generation. However, in this case any remaining 
net excess generation will be offset for off-peak consumption. Annual reports must be 
filed by utilities with the NCUC in each year [11]. 
Table 31: Capacity limits and net excess generation in North Carolina 
State of North Carolina  
System Capacity 
limit 





Customers would get credits at retail rate. 
At the inception of each summer billing season, any remaining net 




In 1991, the state Public Service Commission (PSC) adopted net-metering rules, 
which require all investor-owned utilities to offer net metering to their qualified 
customers in North Dakota. The individual system is limited to reach up to 100 kilowatts 
in capacity for systems that produce electricity using wind, solar, photovoltaics, 
geothermal, municipal solid waste, biomass, hydroelectric, or combined heat and power 
systems. Whilst the aggregate capacity limit of all net-metered systems is not specified 
[12]. 
In North Dakota, any monthly net excess generation must be purchased by the 
utility at the avoided-cost rate. All renewable energy credits related to net excess 
generation will be conveyed to utilities; however, customers might be compensated for 
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those renewable energy credits. On the other hand, customers have the right to keep the 
ownership of renewable energy credits related to the customer’s load [11]. 
Table 32: Capacity limits and net excess generation in North Dakota 






No limit specified 
NEG 




In Ohio, all investor-owned utilities must offer net metering to their customers 
who produce electricity using hydropower, solar, wind, microturbines, biomass, or fuel 
cells are allowed to use net metering. There is no limit for individual systems in a 
capacity; however, it might be limited to just cover part or all of customer’s on-site 
requirements of electricity. In addition, the aggregate capacity limit is not specified in 
Ohio [12]. 
Using of a single meter at net-metered customer’s site that is able to read the 
amount of electricity that flows from and to utility’s grid is required. Net excess 
generation will be credited at utility's unbundled generation rate to customer's next bill. 
However, customers may claim a payment for those accumulated credits at the end of 12-
month billing period [11]. 
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Customers are required to comply the requirements and the safety standards that 
have been established by Underwriters Laboratories (UL), Institute of Electrical and 
Electronic Engineers (IEEE), and National Electric Code (NEC) [19,11]. 
Table 33: Capacity limits and net excess generation in Ohio 
State of Ohio 
System Capacity 
limit 
No capacity limit specified, but system might be limited to cover 
part or all of customer’s on-site needs of electricity 
Program 
Capacity Limit 
No limit specified 
NEG 
Credited to customer's next bill at the utility’s unbundled generation 
rate; at the end of 12-month billing period, customers may request a 
payment for those accumulated credits 
 
Oklahoma 
In 1988, net metering was required toward electric cooperatives and investor-
owned utilities under Oklahoma Corporation Commission (OCC) in Oklahoma. The 
individual system is limited to reach up to 100 kilowatts in capacity for combined heat 
and power systems, or systems that produce electricity using renewable resources and 
owned by customers. The aggregate capacity limit is not determined in Oklahoma [12]. 
In Oklahoma, utilities are not permitted to require additional charges toward net-
metering customers. On the other hand, the net excess generation will be granted to the 
utility without any compensation to the customer, unless the customer requests from the 
utility to buy these excess generations; however, it should be approved by the utility. The 
utility will purchase the customer’s excess generation at the avoided-cost rate. 
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Additionally, customers are obliged to comply the requirements of National Electric code 
(NEC) to install and maintain their systems [11]. 
Table 34: Capacity limits and net excess generation in Oklahoma 






No limit specified 
NEG 
Granted to utility or credited to customer's next bill 
(Varies: depend on utility) 
 
Oregon 
All utilities have to offer net metering excluding Idaho Power in Oregon. 
However, the rules and polices for net metering are not similar for those utilities. The 
individual system capacity for PacifiCorp and PGE customers is limited to reach up to 25 
kilowatts for residential customers and up to 2 megawatts for non-residential customers. 
However, Idaho power, which is an investor-owned utility that provides net metering to 
Oregon customers, is not obligated to comply these rules and polices in Oregon but it is 
required to comply the rules and polices that are approved by the Idaho Public Utilities 
Commission. PGE utility does not clarify a limitation for the program capacity limit as 
well as PacifiCorp utility. Customers of PacifiCorp and PGE will obtain credits at 
utility’s retail rate for their net excess generation, which will be moved forward monthly 
to customer’s next bill. At the end of 12-month billing cycle, any remaining net excess 
generation will be credited to customers registered in Oregon’s low-income aid program 
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at utility’s avoided-cost rate. Additionally, customers have the right to keep the 
ownership of renewable energy credits related to electricity generation. Customers are 
permitted to aggregate more than a meter for net metering with no limitation on the 
number of meters that would be aggregated; however, the capacity for all of aggregated 
meters should not exceed the applicable capacity limit for a single customer [11.12]. 
On the other hand, the individual system capacity for customers of electric 
cooperatives and municipal utilities is limited to reach up to 25 kilowatts with no 
classifications for residential and non -residential customers. The aggregate system 
capacity is limited to reach up to 0.5% of a utility’s historic one-hour peak demand. Net 
excess generations for customers of electric cooperatives and municipal utilities can be 
credited to their next bills or purchased at utilities’ avoided-cost rate. At the end of 12-
month billing cycle, any remaining net excess generation will be granted to the utility. 
Subsequently, these remaining net excess generations will be credited to customers who 
produced the excess generation, credited to customers registered in Oregon’s low-income 
aid program, or devoted to an “other use”. In Oregon, a bi-directional meter is used to 
read the amount of electricity that flows from and to utility’s grid. Customers are required 
to comply the requirements and standards that have been determined by Underwriters 
Laboratories (UL), Institute of Electrical and Electronic Engineers (IEEE), National 
Electrical Safety Code (NESC), and National Electric Code (NEC) [19,11]. Nevertheless, 
if costs related to interconnect net metering surpass public policy and environmental, and 




Table 35: Capacity limits and net excess generation in Oregon 
State of Oregon 
System Capacity 
limit 
PGE and PacifiCorp utilities: Residential (25 kW). Non-residential 
(2 MW). 




For PGE and PacifiCorp there is no limit specified. 
Other utilities: 
0.5% of historic single-hour peak demand of a utility. 
NEG 
Customers who are under IOU would get credits at retail rate. 
Customers who are under other utilities would be compensated for 
their NEG in diverse ways. 
 
Pennsylvania 
In Pennsylvania, net-metering rules were adopted by the Pennsylvania Public 
Utilities Commission that require investor-owned utilities to offer net metering to their 
customers. The individual systems capacity is limited to reach up to 50 kilowatts for 
residential customers, up to 3 megawatts for non-residential customers, and up to 5 
megawatts for emergency and Microgrid systems. The aggregate capacity limit is not 
specified in Pennsylvania [12]. 
A single bi-directional meter is used in order to read and record the amount of 
electricity that flows from and to utility’s grid at the same rate. Customers would obtain 
credits at retail rate of a utility for their net excess generation. Nevertheless, when the 
year ends, any remaining credits would be reconciled at price-to-compare of utility. 
Price-to-compare comprises of transmission and generation components of retail rate of a 
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utility. Utilities may not impose extra fees toward net-metered customers that do not 
apply toward non-metered customers, and may not require net-metered customers to have 
liability insurance or to install additional equipment. Customers have the right to keep the 
ownership of renewable energy credit related to renewable energy. A meter aggregation 
and virtual meter aggregation are permitted for customers who own, lease, or operate 
properties. However, customers who would like to aggregate their meters should take 
care all costs related to necessary equipment for the aggregation [11]. 
Table 36: Capacity limits and net excess generation in Pennsylvania 
State of Pennsylvania  
System Capacity 
limit 
50 kW for residential customers, 3 MW for non-residential 
customers, and 5 MW for micro-grid and emergency systems 
Program 
Capacity Limit 
No limit specified 
NEG 
Credited at the utility’s retail rate to customer's next bill. At the end 
of the year, customers will be reimbursed for remaining net excess 
generation at “price-to-compare" 
 
Rhode Island 
In Rhode Island, offering net metering is allowable for all electric distribution 
companies’ customers. The individual systems are limited to reach up to 5 megawatts in 
capacity for systems that produce electricity using wind, solar, biomass, hydropower, 
geothermal, ocean-thermal, or fuel cells using renewable fuels, and should be designed to 
cover up to 100% of electricity requirements. The aggregate system capacity is limited to 
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reach up to 3% of a utility’s peak demand; however, 2 megawatts is earmarked for 
systems under 50 kilowatts [12]. 
Customer’s generated kilowatts-hour will be credited at a utility’s retail rate if it 
does not exceed the customer’s kilowatts-hour consumption in a billing period. 
Nevertheless, net excess generation will be credited at the utility’s avoided-cost rate but it 
should not exceed 125% of the customer’s consumption, and these credits could be 
purchased by the utility or moved forward to the customer’s next bill, which depend on 
the utility discretion. Net-metered customers may not be obligated by utilities to pay 
additional charges [11]. 
Table 37: Capacity limits and net excess generation in Rhode Island 






3% of peak demand, and 2 MW is earmarked for systems under 50 
kW 
NEG 
Credited at a utility’s avoided-cost rate, and then it could be 




In Utah, Rocky Mountain Power (RMP), which is an investor-owned utility, and 
some electric cooperatives are required to offer net metering to their customers who 
produce electricity using wind, solar, biomass, geothermal, landfill, hydrogen, and 
hydropower. The individual systems are limited to reach up to 25 kilowatts in capacity 
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for residential customers and up to two megawatts for non-residential customers. The 
aggregate capacity limit for RMP is regulated to reach up to 20% of the utility's peak 
demand of 2007. An annual report should be submitted each year by RMP to the PSC 
that illustrates each individual capacity, total capacity of all net-metered systems, the 
number of net-metered facilities, and any troubles with net-metering tariff. On the other 
hand, the aggregate capacity limit for electric cooperatives is regulated to reach up to 
0.1% of a utility's peak demand of 2007 [11,12]. 
Net excess generation is credited to customer’s next bill at a utility’s retail rate for 
RMP residential and small commercial customers, and any remaining net excess 
generation credits will be granted to the utility at the end of the billing cycle without 
compensation for customers. However, net excess generation will be either credited at the 
utility’s avoided-cost rate or valued at an alternative rate on the basis of the utility’s 
revenue and sales, which depend on a customer’s choice, for RMP industrial and large 
commercial customers. On the other side, net excess generation for customers of electric 
cooperatives will be credited at a utility’s avoided-cost rate and moved forward to the 
customer’s next bill. At the end of the billing cycle, any remaining net excess generation 
credits will be granted to the utility [12]. 
Net-metered customers of RMP are not excused from the minimum bill charge as 
it is ruled by PSC. Meter aggregation is allowed for RMP customers. RMP customers 
have the right to keep the ownership of renewable energy credit related to the electricity 
generated by their systems. Additional charges may not be imposed by electric 
cooperatives toward their customers unless its board of directors approves it [11]. 
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Table 38: Capacity limits and net excess generation in Utah 
State of Utah  
System Capacity 
limit 




For RMP (20% of 2007 peak demand), for electric cooperatives 
(0.1% of a utility’s peak demand) 
NEG 
Credited to customer’s next bill at retail rate for residential 
customers and small commercial customers of RMP, and any 
remaining net excess generation credits will be granted to the utility 
without compensation. 
Net excess generation can be either credited at avoided cost or 
valued at alternative rate for large commercial and industrial 
customers o RMP. 
   On the other hand, credited at avoided-cost for customers of 
electric cooperatives, and any remaining net excess generation 
credits will be granted to the utility at the end of the billing cycle. 
 
Vermont 
In Vermont, customers are eligible for net metering after getting a Certificate of 
Public Good, which could be obtained from the Vermont Public Service Board (PSB). 
The individual systems are limited generally to reach up 500 kilowatts in capacity. 
However, the individual systems are limited to reach up 2.2 megawatts in capacity for 
military systems and up to 20 kilowatts in capacity for combined heat and power systems 
that use a non-renewable fuel. The aggregate capacity limit is regulated to reach up to 




Customers would get credits for their net excess generation at retail rate. At the 
end of the billing period, any remaining net excess generation credits will be granted to 
the utility without compensation for customers [12]. 
Table 39: Capacity limits and net excess generation in Vermont 
State of Vermont  
System Capacity 
limit 




It is limited to 15% of utility’s peak demand of 1996 or of the most 
recent calendar year for whichever larger. 
NEG 
Customers would get credits at retail rate. 
At the end of the billing period, any remaining net excess 
generation will be granted to the utility 
 
Virginia 
Offering net metering is required toward IOU and electric cooperatives to their 
customers in Virginia. Nevertheless, municipal utilities are not obliged to offer net 
metering. The individual systems are limited to reach up to 20 kilowatts in capacity for 
residential customers and up to 500 kilowatts for non-residential customers. Whereas the 
aggregate capacity limit is regulated to reach up to 1% of a utility’s adjusted Virginia 
peak-demand forecast for the prior year [11,12]. 
A single meter that is able to read and measure the amount of electricity that 
flows from and to utility’s grid is used in Virginia. Customers typically would obtain 
credits for their net excess generation at retail rate. At the end of the billing cycle, any 
remaining net excess generation credits would be either purchased by a utility at the 
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utility’s avoided-cost rate or moved forward indefinitely, which depend on the customer 
choice. However, the amount of credits that can be moved forward to the next 12-months 
billing period should not exceed the customer’s consumption from the same year. For 
example if customer’s consumption is equal to 1000 kilowatt-hours and customer’s 
remaining net excess generation equal to 1400 kilowatts-hour, the amount that equal to 
1000 kilowatt-hours just would moved forward to the next year and the rest of 400 
kilowatt-hours would be granted to the utility. Customers who are under TOU tariffs are 
permitted to be net-metered customers. Customers have the right to keep the ownership 
of renewable energy credit related to the electricity that generated by their systems. 
Residential customers of Dominion Virginia Power who have an electric generation 
system with a capacity between 10 and 20 kilowatts must pay standby charges for using 
transmission and distribution networks [11]. 
Table 40: Capacity limits and net excess generation in Virginia 
State of Virginia  
System Capacity 
limit 
Non-Residential (500 kW).  
Residential (20 kW). 
Program 
Capacity Limit 
For the prior year: 
1% of Virginia peak-demand forecast of a utility. 
NEG 
Customers would get credits at retail rate. 
At the end of the billing cycle, the remaining net excess generation 
credits would be purchased by a utility at the utility’s avoided-cost 






All utilities have to offer net metering in Washington to their customers. The 
individual systems that produce electricity using wind, hydro, solar, biomass, combined 
heat and power technologies, or animal waste are eligible for net metering and limited to 
reach up to 100 kilowatts in capacity. The aggregate capacity limit is regulated to reach 
up to 0.25% of a utility’s peak demand during 1996; however, this limit would be 
increased to 0.5% [12]. 
Customers will receive credits for net excess generation that will be moved 
forward to customer’s next bill at a utility’s retail rate. Nevertheless, at the end of the 
billing cycle, utilities have the right to keep any remaining net excess generation. Meter 
aggregation is available in Washington [12]. 
Net-metered systems should comply power efficiency, interconnection, and safety 
standards requirements established by the Institute of Electrical and Electronic Engineers 
(IEEE), Underwriters Laboratories (UL), the National Electric Code (NEC), and the 
National Electric Safety Code (NESC) [19,11]. Utilities may not require any extra 
charges toward customers; however, customers are responsible for any damage that might 
be occur because of net-metered systems. Customers have the right to keep the ownership 
of renewable energy credits [11]. 
Table 41: Capacity limits and net excess generation in Washington 




Program 0.25% of a utility’s peak demand during 1996; however, this limit 
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Capacity Limit would be increased to 0.5% 
NEG 
Credited at a utility’s retail rate. At the end of the billing cycle, any 




Net metering is obtainable for all customers in West Virginia. Customers’ 
generators that produce electricity using wind, photovoltaics, landfill gas, biomass, 
hydropower, geothermal, fuel cells, biofuels, or combined heat and power technology are 
eligible for net metering. The individual systems are limited to reach up to 25 kilowatts in 
capacity for residential systems, up to 500 kilowatts for commercial systems under 
investor-owned utilities with 30,000 customers or more, up to 50 kilowatts for other 
commercial systems, up to two megawatts for industrial systems under investor-owned 
utilities with 30,000 customers or more, and up to 50 kilowatts for other industrial 
systems [12]. 
In West Virginia, customers receive credits for net excess generation, which will 
be moved forward to customer’s next bill indefinitely, at a utility’s retail rate. Meter 
aggregation is available in West Virginia; however, customers are responsible for costs 
related to meter aggregation. Either a single meter or two meters that is able to read and 
measure the amount of electricity that flows from and to utility’s grid is used for net-
metered systems. A customer who is under TOU tariff is allowed to be a net-metered 
customer. The ownership of renewable energy credits is still unresolved. Liability should 
be obtained insurance with a minimum of $100,000 for net-metered systems that are less 
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than 50 kilowatts, with a minimum of $500,000 for net-metered systems that are between 
50 and 500 kilowatts in capacity, and with a minimum of $one million for net-metered 
systems that are greater than 500 kilowatts in capacity [11]. 
Table 42: Capacity limits and net excess generation in West Virginia 
State of West Virginia 
System Capacity 
limit 
For residential systems (25 kilowatts) 
Investor-owned utilities with 30,000 customers or more: For 
commercial systems (500 kilowatts), and for industrial systems 
(Two megawatts) 
However, industrial and commercial systems under other utilities 
and IOU with less than 30,000 customers (500 kW). 
Program 
Capacity Limit 
During the prior year: 3% of utility’s peak load. 
NEG 




In Wisconsin, municipal and investor-owned utilities are required to offer net 
metering to their customers by an order that was issued on January 26, 1982 by the Public 
Service commission of Wisconsin. The individual systems are limited to reach up to 20 
kilowatts in capacity; however, some utilities accept systems that are larger than 20 
kilowatts to be net-metering systems but with different provisions depend on the utility, 
which are specified in utilities' tariffs. The aggregate capacity limit is not specified [11]. 
In general, customers who own non- renewable systems get credits for their net 
excess generations at a utility’s avoided-cost, and at retail rate for customers who own 
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renewable systems. Net excess generation credits will be moved forward to customer’s 
next bill; however, customers should receive a check by the utility if their credits exceed 
an amount of 25$. On the other hand, net excess generation credits for customers of Xcel 
will moved forward monthly to their next bill and will be reconciled annually at avoided-
cost rate, which was approved by the Public Service commission of Wisconsin [11,12]. 
Table 43: Capacity limits and net excess generation in Wisconsin 
State of Wisconsin  
System Capacity 
limit 
Generally up to 20 kW 
Program 
Capacity Limit 
No limit specified 
NEG 
In general: for renewable systems (credited at a utility’s retail rate), 
and for non-renewable systems (credited at the utility’s avoided-
cost rate). If customer’s credits exceed 25$, the utility must issue a 
check for the customer. 




In Wyoming, electric cooperatives, investor-owned utilities, and irrigation 
districts are required to offer net metering to their customers who produce electricity 
using wind, solar, hydropower, and biomass. The individual systems are limited to reach 
up to 25 kilowatts in capacity; however, systems should supply primarily customer’s load 
needs. The aggregate capacity limit is not specified [12]. 
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Customers usually would obtain credits for their net excess generation at retail 
rate. At the end of the billing period, any remaining net excess generation credits will be 
purchased by the utility at avoided-cost rate. Net-metered customers may not be charged 
any extra fees by the utility [11,12]. 
In Wyoming, customers’ systems should satisfy all requirements and standards 
that set by UL, National Electric Code, and IEEE [19,11]. Customers have to install an 
external manual switch and may be required to install additional equipment for safety and 
reliability purposes by utility; however, they are responsible for any costs related to these 
modifications [11].  
Table 44: Capacity limits and net excess generation in Wyoming 






No limit specified 
NEG 
Credited at a utility’s retail rate to customer’s next bill. At the end 
of the billing period, any remaining net excess generation credits 
will be purchased by the utility at avoided-cost rate 
 
Summary: 
A brief discussion have been provided in this section about net metering rules, 
regulations, and polices in most parts of the United States. Net metering policies and 
regulations exist in the District of Columbia, and in forty three states. However, net 
metering is not available in four states that are South Dakota, Tennessee, Mississippi, and 
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Alabama; and voluntarily available by electric utilities in three states, which are Texas, 
Idaho and South Carolina. This section concentrates about the individual system limits in 
capacity and the aggregate capacity limits, as well as on how to compensate customers 
for their net excess generations. 
A limitation on the individual system in capacity is very common but the 
limitation on the aggregate capacity is specified only in 26 states, and the highest 
limitation on the individual systems in capacity was in New Mexico since the individual 
systems in this State is limited to reach up 80 megawatts. 
The individual system capacity is limited to be equal or less than 50 kilowatts in 
eight states that are Alaska, Illinois, Kentucky, Minnesota, Montana, Nebraska, 
Wisconsin, and Wyoming; and limited to be greater than 50 kilowatts and up to 100 
kilowatts in six states that are Georgia, Hawaii, Missouri, North Dakota, Oklahoma, and 
Washington. States such as Arkansas, Iowa, Kansas, Louisiana, Michigan, and Virginia 
identified the limits of individual capacity that are varying and be greater than 100 
kilowatts and up to 500 kilowatts in capacity. The individual capacity limits for states 
such as California, Connecticut, Delaware, Florida, Indiana, Maine, Maryland, 
Massachusetts, Nevada, New Hampshire, New York, North Carolina, Oregon, Utah, 
Vermont, West Virginia, and the District of Columbia are specified with a limit that is 
greater than 500 kilowatts and up to 2 megawatts in capacity. Three states of 
Pennsylvania, Rhode Island, and New Mexico identified the limits of individual capacity 
to be greater than 2 megawatts. Four states of Arizona, Colorado, New Jersey, and Ohio 
did not specify the individual capacity limit but they place limits on individual systems to 
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a certain percentage based on customer’s load. For example, systems should be sized to 
not exceed 125% of customer’s entire connected load in Arizona. The aggregate capacity 
limit is not specified in 17 states including Arizona, Arkansas, Colorado, Connecticut, 
Florida, Iowa, Maine, Minnesota, Montana, New Mexico, North Carolina, North Dakota, 
Ohio, Oklahoma, Pennsylvania, Wisconsin, and Wyoming plus the District of Columbia. 
Most of the states that apply net metering provide credits to customers for their 
net excess generation at a utility’s retail rate, which would be moved monthly forward to 
customer’s next bill. States such as Colorado, Delaware, Indiana, Iowa, Kentucky, 
Louisiana, Michigan, Minnesota, Nevada, New Hampshire, and West Virginia allows 
carrying credits of net excess generation forward to customer’s next bill indefinitely. In 
general, customers would obtain credits for their net excess generations that would be 
moved forward to their following bill at retail rate; excess reconciled annually in the 
states of Arizona, Arkansas, Connecticut, Florida, Maryland, Massachusetts, New Jersey, 
New Mexico, New York, Pennsylvania, Virginia, Wisconsin, and Wyoming. Customers 
would obtain credits for their net excess generations at retail rate; nevertheless, any 
remaining net excess generation will be granted to the utility at the end of the billing 
period in general in the states of California, Hawaii, Illinois, Kansas, Maine, Missouri, 
Montana, North Carolina, Oregon, Utah, Vermont, and Washington. Net excess 
generation will be reconciled monthly or credited at wholesale or avoided cost rate in 
states such as Rhode Island, Nebraska, and North Dakota. 
 
77 
The wide variation in the rules, regulations and policies for net metering in all 
states of the United States has been clearly seen, which would make the use of net 








Chapter Three: Impact on Utilities and Solar Power Owners 
Net metering has been taken into a wide range of debates in the United States 
because of its large influences on economic viability and on encouraging the use of 
renewable energy resources, which in turn plays an important role to preserving the 
environment. Net metering could be a great practice in general at the standpoints of solar 
power owners or other customers who own DERs, but on the other hand, it could be a 
nonfair practice in general at the standpoints of electrical suppliers companies and 
distributors of electric power. 
Net metering can affect utilities widely in several aspects for whether by creating 
some difficulties and disadvantages or by providing some benefits and advantages. For 
example, net metering may cause utilities lose a lot of money; however, it may help in 
reducing peak load times. In addition, it can influence customers who are net-metered 
and other customers who are not net-metered widely. 
Customers who own DERs and customers who own a solar power generator in 
particular, as well as electric utilities may find this discussion very useful. Two 
viewpoints are discussed here in this section, which are the perspectives of utilities and 
solar power owners. This discussion focuses on solar power as it is expected to grow 
faster than other renewable energy technologies in the future. However, the discussion is 
applicable to any other type of DERs without losing generality. 
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Impacts on Utilities: 
In the U.S., electric utilities typically do not prefer their customers to use net 
metering for several reasons. The utilities provided several reasons that lead them to do 
not prefer net metering, which include that there will be no fairness between customers 
who are under net metering and other customers who are not under net metering on 
sharing the transmission and distribution lines costs. For example, it is predicted that 
customers who use DERs with net metering will avoid paying costs related to install and 
maintain transmission and distribution lines by using the excess generation to reduce their 
bills, so few customers will reimburse the costs of utilities for the installation and 
maintenance of transmission and distribution network [25,7]. In addition, utilities may 
face technical difficulties to manage and control this large amount of customers’ DERs 
on their power grids [25]. For instance, customers who use solar power to generate their 
on-site electricity can affect the utility’s grid widely. Solar power cannot be controlled 
and is variable since solar irradiation depends on weather status, and its production of 
energy can change immediately from its maximum to zero. Therefore, it is difficult to 
balance supply and demand by grid operators, and that might affect the system instability. 
Indeed, installing additional resources that work in parallel with solar power resources 
can be a great solution to control this variability as it happens in microgrids since it might 
include energy storage systems and fast response generation units [30,31]. On the other 
hand, utilities may install an additional equipment to enhance transmission and 
distribution networks and to improve the generation system flexibility, and that will be as 
a second solution to avoid these technical difficulties. Even without net metering, 
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technical problems could occur. However, the implementations of net metering may 
enhance and expedite the using of renewable energy resource, which may narrow the 
time on utilities to ensure the reliability of supplying the power to their customers and to 
develop the existing infrastructure [7]. Moreover, economic problems will be faced by 
utilities since they lose money as a result of the low payments on transmission and 
distribution uses. Economic concerns for utilities arise from a lack of payment for using 
of transmission and distribution networks by the DERs owners, in addition, from the need 
of installing an additional equipment in order to improve existing infrastructures to be 
able to host extra levels of power generation [25]. On the other side, the utilities must 
improve distribution networks in order to be able to read the amount of electricity that 
flows from and to utility’s grid instead of just read the amount of power that flows in 
one-way to customers' sites [7]. The perception is that the utilities’ power grids will serve 
as a large energy storage system for customers’ who use DERs to generate their own 
electricity when their systems generate electricity more than what their loads need and 
then use the excess generation when they need them. Therefore, the utilities will not be 
able to afford operation, maintenance, and upgrade costs for their transmission and 
distribution networks if the current net metering rules and policies has not changed. 
Taking into account for the previous issues, and from the standpoint of utilities, 
net metering is not identified as a sustainable solution. Indeed, utilities attempted to 
impose charges for network usage toward customers who benefit from using net metering 
in order to reduce these disadvantages but this idea did not work in all states [7]. For 
instance, utilities are not authorized to impose additional charges toward net-metering 
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customers in Oklahoma; however, utility regulator in the State of Arizona allows utilities 
to impose an additional charge toward solar power owners for using transmission and 
distribution lines with a small fee of 70 cent/kilowatt [26]. On the other hand, imposing a 
limit to the number of customers who can use net metering was another solution. 
Actually, most of the states place rules that impose limits on both of the individual 
systems capacity and on the aggregate capacity for the whole systems. Thus, utilities are 
not obliged to accept or purchase excess generation after reaching those limits. For 
example, Michigan’s aggregate capacity limit is 0.75% of a utility’s peak demand during 
the prior year, and the individual system capacity is limited to reach up to 150 kilowatts. 
In contrast, net metering can provide some significant advantages for utilities that 
should be considered. Net metering encourages customers to utilize their own renewable-
energy generators that help reduce emission and carbon footprint if utility’s grid is 
flexible enough to integrate customers' DERs or when the utility's grid requires minor 
upgrades, which in turn assist the utilities to reach their goals of achievement of 
renewable portfolio standards and to reach their objectives for clean environment [27]. 
For example, when solar power is used as a distributed energy resource and requires extra 
units for fast response in order to ensure system’s flexibility, it may increase carbon 
emission in the system; however, if the system is flexible enough to integrate this solar 
power, the solar power in this case helps on reducing emission for the entire system. Net 
metering or the implementations of local DERs can also help utilities to reduce 
transmission and distribution networks losses; thus the real power losses will also be 
reduced. The short distance between nearby DERs and loads would also reduce losses in 
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distribution [7]. Net metering can also assist utilities to avoid higher energy costs and the 
costs of generation and fuel [28]. In fact, DERs integration can assist to increase asset use 
through the integration of DERs and customer loads to reduce peak demand, which thus 
can lower the electricity costs [27]. In addition, net metering can reduce costs related to 
utility’s capacity upgrades through the implementations of DERs when they provide 
electricity to the utility’s grid during peak load. However, utilities may not be able to 
defer their capacity upgrades if the DERs do not reduce their peak loads [9]. For 
example, solar power sources work to provide electricity to the utility’s grid but typically 
during low and intermediate loads; therefore, the utility may still have to upgrade system 
capacity in order to be able to provide and deliver electricity to its customers. 
Impacts on Solar Power Owners: 
Solar power is considered the first choice for customers who would like to 
implement DERs in their sites to offset a portion of their needs of electricity since it has 
significant advantages, and is further expected to be a key component to generate 
sustainable energy in future power systems [9,7]. Solar power is pollution free, plentiful, 
modular, and renewable. Great technical benefits can be obtained by implementing solar 
power including its high energy density, speed to convert sunlight into electricity, 
reliability, long operational life, ease of installation in remote locations, and low 
requirements for maintenance since it does not have moving parts [32]. Solar power is 
deemed a promising technology after considering the previous characteristics, and can be 
implemented as small-scale DERs or at large scales as well. Moreover, prices of 
photovoltaic panels came down in the last five years by more than 50%, which made the 
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solar power more desirable than ever before [7]. Although the prices of the costs of 
installing solar power generators lowered, there are still significant challenges that hinder 
the installation of solar power generators from the viewpoint of customers. Indeed, 
customers may face large financial burdens because of the comparatively high investment 
costs for solar energy; moreover, because of the lower prices for electric energy from the 
utility grid. In addition, it is possible that in specific locations the operational lifetime and 
economic benefits of the installed solar power resources will not be able to pay back the 
initial investment costs [29]. Nevertheless, net metering can contribute to solve a portion 
of these challenges since customers will obtain credits for their excess generations that 
will assist them to get additional financial benefits from the installed solar power 
resources. 
Rules and policies of net metering can encourage customers to utilize solar power 
resources. Solar power owners can get benefits from their solar power resources by 
supplying local loads and selling their excess generation back to utility’s grid in order to 
reduce their electricity payments [9]. As a result, the initial investment costs can be 
recovered faster due to increased customer benefits after using net metering, and thus 
economic burdens can be reduced on the applications of DERs. Solar power generation 
during the day may not be compatible with the consumption of residential customers. The 
peak of solar power generation is around noontime while the peak of energy consumption 
is during evening or night times, a time when the sunrays have eased. In this case, if 
customer’s loads need electrical energy more than energy that has been generated by 
solar power generators, all the produced solar energy will be used to provide energy to 
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customer’s loads. However, if produced energy of solar power generators is more than 
customer’s consumption, customers would be paid or their excess generation will be 
credited to customer’s next bill typically at utility's retail rate [9,7]. In the case of net 
metering not applied, customers may not receive a payment for their excess generation at 
utility's retail rate; however, they may receive a payment at various rates per kilowatt-
hour for their excess generation [7]. A cost-worth analysis would be implemented that 
compares the initial investment costs for solar power with its financial returns in order to 
explore if net metering ensures revenue on the investment or not. Two diverse pricing 
schemes, which are time-based rates and flat rates, can be used for cost-worth analysis. 
Flat rates are unchanged charges that customers would pay for their consumption 
for each kilowatts-hour, and independently of the usage time. Flat rates become the only 
option if there are no meters that are able to register the time-differentiated usage, and 
they are usually used toward residential customers [33]. In this case, which is when 
customers own a solar power generator, customers would not pay money to utility if their 
daily consumption were equal to their daily produced solar power. Customers would not 
pay utilities for their electricity usage if their produced solar power is more than their 
total consumption, and furthermore they would be paid, or credited, for any excess 




Figure 5: Flat Rates Pricing Scheme 
On the other hand, time-based rates are varying charges that depend on which 
time the electricity has been produced or consumed. Time-based rates can include three 
different categories, which are real-time pricing (RTP), critical peak pricing (CPP), and 
time-of-use (TOU) pricing. In RTP, the price of electricity oscillates in each hour to 
emulate the electricity’s wholesale prices, and usually its forecasted prices are obtainable 
to customers on an hour-ahead or day-ahead basis [4]. In TOU there are specific prices 
for each block of hours per day that are pre-defined for several months or years. The rates 
of TOU show the average cost of producing and delivering power during these blocks of 
time, and these rates are usually not similar in each day, which depend on the customers' 
electricity consumption ratio (For example, off-peak vs. on peak). Using meters that are 
able to record the cumulative usage during different blocks of time are needed in order to 
implement TOU rates, and it is usually applied for industrial and commercial customers 
[34]. CPP rates are still uncommon and are limited only to a few experiments and 
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applications for some customers in different states [7]. In this case, which is when 
customers own a solar power generator and they are under time-based rates; customers 
would be paid, or credited, for their excess generation with different rates depending on 
the time of producing or consuming electricity. Owners of solar power will get the most 
benefit when their produced solar power coincide with a time of peak demand, which is 
the highest rate per day. TOU rates usually offer relatively long periods of peak demand 
and are appropriate to the owners of solar power. However, the period of solar power 
generation may not correspond to the time of peak demand, so customers would be paid 
at lower rates. Consequently, the pricing scheme is very important for solar power 
owners’ investments. 
 
Figure 6: Time-Based Rates Pricing Scheme 
To sum up, both of these pricing schemes could provide benefits for solar power 
owners and there is no firm conclusion for whether solar power owners will benefit more 
from implementing flat rates or time-based rates. However, solar power owners could 
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benefit more by implementing time-based rates if the time-based rates average is higher 
than the flat rates. Indeed, net metering encourages customers to use a solar power under 
both pricing schemes. However, customers would use transmission and distribution 
networks for their electricity generation and consumption, which may cause paying 









Chapter Four: Proposing a Solution for Net Metering Challenges 
Net metering may cause significant losses to solar power owners as well as 
utilities; however, it also may result in significant benefits. If solar power owners are 
reimbursed for their net excess generations with rates that is less than what they should 
pay for their consumption, and if they are obligated to pay costs related to using 
transmission and distributions lines or to pay costs associated with upgrading the 
infrastructures of the transmission and distribution networks, the payback time on their 
solar power investments may increase, which may slow down integrating solar power. 
However, utilities can be influenced due to the current circumstances in terms of the 
technical challenges and financial losses. For example, utilities may not be reimbursed 
for the costs related to maintaining and upgrading the infrastructure for their transmission 
and distribution lines that in turn may lead to a lack of essential maintenance work and 
may reduce the system reliability, which will affect on all customers regardless of 
whether each customer owns a solar power or not. 
To make net metering a useful choice in the utility perspective with this wide 
deployment of solar power applications, the local DERs should be able to shift their 
energy production to intersect with peak load times. Indeed, this action may provide 
significant advantages for utilities, as utilities would benefit from reduced losses in real 
power, reduced congestion on their electrical grids at peak hours, reduced dispatch of 
costly peaking units, and the postponement of infrastructure upgrades. In addition, this 
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action could provide financial benefits for all customers since the congestion on utilities’ 
grids will be reduced, which in turn will reduce the retail prices and reduce the prices of 
electricity consumption for all customers and especially for customers who are under 
RTP. On the other hand, the solar power owners in particular would be able to increase 
their saving if their excess generation intersects with peak load times since prices should 
be at the highest rates in that time. Consequently, the pricing scheme plays an important 
role in encouraging solar power owners to shift their solar power production to be 
intersected with peak times, and there is a great way to encourage customers to transfer 
their solar power production, which is by reducing their benefits at times that are not peak 
times. Solar power owners may seek methods to shift their production of power to 
intersect with peak hours after facing this reduction of benefits at other times, and one of 
these methods is by utilizing energy storage units with the solar power generators. 
Energy Storage: 
Energy storage is considered as a device that is able to retain energy and use it 
when needed; therefore, it can be used to store generated electricity to use at a later time. 
Energy storage is able to charge and discharge power based on the cost of electric power 
at a certain time. In addition, energy storage can play an important role in the reliability 
of the supply of electric power [16]. 
In this case, solar power owners would utilize energy storage to store the 
generated solar power at times that intersect with low rates, which is not at peak time, and 
discharge the stored energy that in the energy storage at times that intersect with high 
rates, which should be at utility's peak hours. By doing this all of previous advantages 
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could be achieved for both utilities and solar power owners. This process could increase 
profits on the investments of solar power and on the other implementations of the 
distributed energy resources; nevertheless, other aspects should be considered such as the 
availability issues, and the investment cost of energy storage. 
Case Study: 
The case study illustrates the average amount of $/kilowatt that would be paid by 
a residential customer for the customer's average consumption for each single day. The 
result shows the prices that would be paid if the customer owns a solar power generator 
or not, and if the customer participates in net metering or not, for both pricing schemes of 
flat rates and time-based rates. The average flat rate that would be used is equal to 
$0.057/kWh, and the time-based rates that would be used is shown in the next table: 
Table 45: Time-Based Rates Data 
Hour 1 2 3 4 5 6 
Price ($/kWh) 0.036 0.019 0.039 0.045 0.067 0.065 
Hour 7 8 9 10 11 12 
Price ($/kWh) 0.077 0.079 0.058 0.071 0.050 0.060 
Hour 13 14 15 16 17 18 
Price ($/kWh) 0.072 0.042 0.039 0.037 0.038 0.062 
Hour 19 20 21 22 23 24 




Figure 7: Flat rates for the given data 
 
 
Figure 8: Time-based rates for the given data 
 
Data for the average load for residential customers and their average solar power 




Table 46: Customer Load Data (PL) 
Hour 1 2 3 4 5 6 
Load (kW) 1.4653 1.342 1.1629 1.0572 1.0883 1.0452 
Hour 7 8 9 10 11 12 
Load (kW) 0.9597 1.0473 1.0659 1.0914 1.3097 1.4668 
Hour 13 14 15 16 17 18 
Load (kW) 1.7099 1.9267 1.9793 2.2712 2.3687 2.642 
Hour 19 20 21 22 23 24 
Load (kW) 2.7048 2.6345 2.401 2.1723 1.9899 1.6311 
 
 




Table 47: Solar Power Generation (DG) 
Hour 1 2 3 4 5 6 
Solar Power (kW) 0 0 0 0 0 0.08 
Hour 7 8 9 10 11 12 
Solar Power (kW) 0.025 0.989 1.63 2.128 2.623 2.967 
Hour 13 14 15 16 17 18 
Solar Power (kW) 2.856 2.773 2.45 2.121 1.531 0.865 
Hour 19 20 21 22 23 24 
Solar Power (kW) 0.128 0.05 0 0 0 0 
 
 
Figure 10: Solar Power Generation 
Case I: 
Table 48 illustrates the average payment that would be paid by a customer for the 









With Net Metering Without Net Metering 
Flat rates $0.9746 $1.3666 $2.3107 
Time-Based rates $1.0867 $1.4851 $2.3712 
 
Case II: 
In this case, Energy Storage System (ESS), which has a maximum rated power of 
1 kW and rated energy of 3 kWh, is connected with the solar power generator. Table 49 
illustrates the charging and discharging hours in order to make it intersects with peak load 
hours. 
Table 49: Energy Storage Power (ESS) 
Hour 1 2 3 4 5 6 
Energy Storage 
Power (kW) 
0 0 0 0 0 0 
Hour 7 8 9 10 11 12 
Energy Storage 
Power (kW) 
0 0 0 0 0 -1 kW 
Hour 13 14 15 16 17 18 
Energy Storage 
Power (kW) 
-1 kW -1 kW 0 0 0 0 
Hour 19 20 21 22 23 24 





The average payment that would be paid by a customer for the consumption in 
each day is shown in Table 50 after adding the Energy Storage System. 
Table 50: Results of Case II 
Flat rates/Time-
Based rates 
With DG & ESS 
Without DG & ESS 
With Net Metering Without Net Metering 
Flat rates $0.9746 $1.2044 $2.3107 
Time-Based rates $0.9897 $1.2205 $2.3712 
  
 




Figure 12: Energy Storage System 
After obtaining the previous results for both cases, it has been clearly seen that 
customers will benefit by reducing their bills after installing ESS with the solar power 
generation and customer’s saving will increase. However, costs associated with installing 
ESS should be considered. In addition, this approach could help reducing peak load 
hours, which in turn will assist the utility to get benefits associated with this reduction 
such as decreasing the transmission and distribution losses, avoiding higher energy costs 
and the costs of generation and fuel, deferring the need to the utility's capacity upgrades, 









Chapter Five: Conclusion and Future Work 
Net metering has a significant influence on economic and environmental affairs 
derived from DER integration since it encourages the use and the investment on 
renewable energy resources. Indeed, customers would be able to raise the level of their 
savings by benefiting from net metering, which in turn will create successful investments 
in utilizing DERs, since they will be able to sell their net excess generation back to the 
utility grid and therefore reduce their electricity payments. 
After reviewing the rules and policies of net metering in the United States, it has 
been observed that the policies significantly vary among the states. In addition, net-
metering rules and policies are not applied in four states, and are voluntarily applied by 
utilities in three states. Therefore, the investment opportunities using net metering will 
not be equal for all types of customers in the United States. 
Net metering can affect customers and electric utilities widely; either negatively, 
or positively. For example, It may cause real financial losses since typically net-metered 
customers would use transmission and distribution lines without paying enough money to 
cover maintenance and upgrade costs, which in turn may influence the system’s 
reliability that would affect all customers, whether or not they are net-metered. On the 
other hand, it can be a great solution to many of current problems in power systems. For 
instance, it can assist utilities to lower peak load hours, which would provide lots of 
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advantages for everyone and perhaps the most important benefits gained from this 
reduction on peak load times is to raise the system’s reliability. 
Two perspectives have been discussed deeply within the thesis that are utility’s 
perspective and solar power owners’ perspective. A solution was proposed in this thesis 
to make net metering useful for solar power owners as well as electric utilities. The 
solution was to install energy storage system, which has the ability to charge and 
discharge power when needed. The goal is to shift the produced solar power, which often 
has peak production of energy around noontime, to intersect with peak load hours in 
order to be reduced. Consequently, net metering would become also useful for utilities. 
The study was conducted on the residential customers, and the results showed that 
customers' saving would be increased when installing energy storage system with solar 
power generators. However, costs related to installing energy storage system should be 
considered. 
At the end, hopes are that this thesis contributes to make net metering more 
widely prevalent in the near future, and help solve some of the challenges caused due to 
net metering. 
Future Work: 
Consideration should be taken to issues related to long-term impacts of net 
metering on electric utilities, such as its impact on emissions, financial losses, and 
utilities' capacity upgrades. 
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Emissions and carbon footprints could be influenced by net metering broadly, and 
as a quick look, net metering might assist utilities to lower carbon footprints. 
Nonetheless, more details associated with this issue should be studied and addressed. 
Electric utilities might seek to implement capacity upgrades on their grids in 
future as long-term impacts because of net metering in order to be able to integrate 
customers' DERs systems, which is predicted to be many in future, especially after the 
widespread use of net metering in the United States. Therefore, this point should be 
studied and reviewed extensively as well. 
Moreover, net metering could be useful for everyone and may assist to resolve 
such the previous issues but it needs further thought and study, it is possible to find 
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